褐虫藻獲得過程に関わるサンゴレクチンの探索とその機能の推定 by 國谷 奈美
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Ɔ̀ 
 Ɏƀ«Ɏƀ,ƏƫGF_^ɿ03ŎʉŎȂ/ɜɑɜơ+E ɜ͵ɑŎȂƠ
JË)ɜɑʼ͓-+̿ˮ,FͶ#G4E,/͵˱ Ù̊ȹAȕɝ̊ȹ-+@¯
2ɜȣ2ˮ-/(+FͶ_^ɿƏƫGFȨľ3̆ǹͩ/ɛņ,F _͵^
ɿɜƩʞJ̄0,Fˮį2)0̣ɿƠ_^Ͳµͼ_^ͳ2ŗĵFͶÄ
4 _͵^2Ʌ̼UaP,ƏƫGF_^2ͬǼ3ˬ͔/ƏƩJ+F%?͵
ū/ͮAɈˈǾûɑʒ¿è-+ïɞ+FͶ<% _͵^ɜÀ͉ƗAͪ2ƿ
ɕ2%?0ɜɝFÀ˩ʚȫ03ʜ̋ŎĠ<G+F-D ƙ͵ɜɑDͮ<,͵
Ŏ2ɜɑ2ͪ-+ïɞG+FͶ%(+ _͵^3_^ɿɜƩʞ0+
̿ˮ/ƑöJƶ(+FͶ  
 GD2_^3ò˅ûɑ̈́0űûɑ,F͵˭˟˞ Symbiodinium ű2ȴ͜
ȓ˞-ʦ˅âßɜ+FͶ_^0CF˭˟˞2ɕƖǙȜ3͵˰ D˭˟˞JƖFĹ
ɱºǊĺ-ɛņ¢D˭˟˞JƖFȕƃºǊĺFͶǐĉǐʛĺ_^2ʟ 85%3
ƅɜǪ0˭˟˞Jƺ(+/%? ɛ͵ņ¢D˭˟˞JƖFȕƃºǊĺ,FͲBaird 
et al., 2009ͳ._^3˭˟˞JɕƖF- ß͵ɜF˭˟˞0ǹͩŅJǆÅFǙ͵
˭˟˞3ÙęƫɝɑJ_^8ǆÅ+FͶˍ ɠɜȣ2˭˟˞3ÙęƫɝɑJ:-
K.Àō8ǐé/ Š͵¤ʙƵéȫJF-Ze2Àō82ǐéŇŐ
FͲMuscatine, 1967ͳ-D͵Š¤˭˟˞-2ßɜJñƗ+F-ǅȶG
FͶ_^3:-K.2ǹͩJ˭˟˞2Ùęƫɝɑ0Æŗ+F-DͲDavies, 
1984ͳ͵ _^ɜ+20˭˟˞-2ßɜ3ƜˮĕȈ,FͶ 
 ͵̚ Ƅ2Ķəɛņŋû0CE Ō͵0_^ɬþF-44̏+
FͶɬþ-3 ß͵ɜF˭˟˞2ˉ˗<%3˭˟˞˓ʢ2Ȫœ0CE_^ɬ˯
Fɘ̅,FͲHoegh-Guldberg, 1999; Weis, 2008ͳͶ2ɓƩ̓Ǫ0ȳF-_^
3ȍK,< ͵G0»(+_^ɿɜƩʞJ@ŷŉ!F-0/FͶ%(+͵
_^-˭˟˞2ßɜ3 _͵^2ɜŗ2=/D _͵^ɿɜƩʞ0+@̿ˮ,
FͶ  
 ˭˟˞3_^µō0@Y\AOgXkY͵a]VO͵ǩŖ˟͵PPa/
.Ȃ/Š¤-ßɜFͲStat et al., 2006ͳͶˍɠɜȣ,2˭˟˞3͵Ǡ͆3͜ȓ
Jƺ)̨ȟFʦ˅,E ŏ͵͆3̨ȟ/əɓ2ʦ˅0ŋþFͶßɜǡ2˭˟˞
2ƏƩ39+əɓ,FͲFitt et al., 1983ͳ%?͵˭˟˞3g RNA̲ºŕ 
ͲrDNAͳA˘ʰÀ 23S rDNAJɞ+͵̲ ºɭ/ą½,FYq0CEêͥG
+FͶɘĵ<,0 A-I2Yq˯&G+E ě͵Yqâ,@D0ʦ
iO0êͥG+FͲSantos et al., 2002; Coffroth and Santos, 2005; Pochon 
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and Gates, 2010ͳͶYqɦ/F-ɜɚɭɒƚ@ɦ/E͵#2ɒƚ3Š¤0@ď
ǟGFͶÄ4͵ßɜF˭˟˞2Yq0CE͵ɅʢĳśˆAŠ¤2ƫ̓ɦ/
(+%ͲLittle et al., 2004; Stat et al., 2008; Cantin et al., 2009ͳͶ<%͵ěʉ_
^,@ȕȵAɋƉɦ/FʳƉͲRodriguezLanetty et al., 2001ͳAȕȬ0CEßɜ
F˭˟˞2Yqɦ/(+%ͲLaJeunesse, 2002; Warner et al., 2006ͳͶ<%͵
ɬþô0ͭȵ0ƍYq C -ßɜ+%_^3͵ɬþƓ0ͭȵˁƠJ@)Y
q D 2˭˟˞-ßɜ+F-łĢG+FͲBaker et al., 2004; 
Berkelmans and van Oppen, 2006; Jones et al., 2008ͳͶ%(+_^3͵ɜơ
ɛņ0̯%˭˟˞JɕƖ+F2@G/ #͵2ɕƖUsdč6ɕƖ0
͇IFįŕ3āê0˳ǞG+/Ͷ 
 ˙ˀƭűFɹʋŝ,3͵_^-˭˟˞2ßɜɾʍ̫ʇ3͵"˽ƌ"͵ "đE̙=
"͵"ʮƺ" 2 3)0ŐêGF-ʿ+FͶ_^33?t-+ą̇
ɜȣJ̝F͵#2Ɠ͵ŋƩ+ʈ-/FͶʈ0ŋƩF-ˍD˭˟˞
JɕƖ0ˤ-, ͵<%͵t2ɓƩ,@û̧-D͵˭˟˞
2ɕƖ3İ͖,FͶD0Ȩȕ¢0F˭˟˞šƉ3 30 - 1000 cells/ml,F%
?ͲKoike et al., 2007ͳ͵< _^3˭˟˞J"˽ƌ"F3 ,FͶ#2Ɠ͵˭˟
˞3_^0̇ͦGʦ˅â8"đE̙<"GFͲHohman et al., 1982; Colley and 
Trench, 1983; Fitt and Trench, 1983; Schwarz et al., 1999ͳͶđE̙<G%˭˟˞3͵
ʦ˅â,ȪþG 0ƏƩč6ŇȏJ"ʮƺ"GFͶ 
 2ßɜ "ʮƺ "0͇Fêŕ0)+3eOiUOgXkY Aiptasia 
pulchella ͲCarlgren, 1943ͳJɞ+ɹʋG+FͲChen et al., 2003; 2004; 2005ͳͶ
ˑɭ0 R͵q_Opac0CEʦ˅â8đE̙<G%ɑ̋3 í͵ǪRqg͵
ƓǪRqgJʩ%Ɠ ͵gg2ˡę0CEȪþGFͶGD2ˋ̗̝ʩ̒
0͇IFǣ̪ɭ/įŕ0 GTPʪęiyY̋2) R͵abiyY̋FͲKlopper 
et al., 2012ͳͶChenD3 A. pulchellaCE͵gg-2ˡę<,2ˋ̗̝0͇
F RabiyY̋2ɲěÀ ApRab5 A͵pRab7 A͵pRab11J˯&%ͲChen et al., 
2003; 2004; 2005ͳͶÙęƫˆJ@)˭˟˞JĠ>}L^g03͵íǪRqg
0ŗĵF ApRab5ŗĵ%ͲChen et al., 2004ͳͶǙ͵ǈÓ%˭˟˞JĠ>
}L^g03͵ƓǪRqg ApRab73ƓǪRqg0ŗĵ%ͲChen 
et al., 2003ͳͶ ApRab73gg-2ˡę0͇IF-D͵˭ ˟˞}L^g
2ƫɍJưñF-,͵_^-2ßɜJʮƺ+F-ʀĩGFͶ<%͵
ApRab11 3Rqgãɜ̫ʇ0͇F͵ApRab7 -ěȂ/ƼûJʀ%
ͲChen et al., 2005ͳͶGD2ʪǶD͵ɜ+F˭˟˞3gg-2ˡęJ
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̳F-0CE͵ßɜJʮƺ+F-ʀĩGFͶ 
 Ǚ ʜ͵ʪęiyY̋,FYk@ʮƺ0͇+F-ʀĩG+FͶ
Yk3ʜ́Jɒɦɭ0˼́FiyY̋2ʯʅ, P͵OcDˈǾûɑ<,D
BFɜɑƺ(+E͵#2Âɞ3ɦɑ˼́AɜÀ͉Ɨ0͇F-ʿDG+F
ͲSharon and Lis, 2004ͳͶ<<,Ȃ/_^D@Ykʛ˫G++
FͲKoch et al., 1982; Müller et al., 1983; Kljajić et al., 1987; Goto et al., 1992;  
Rina et al., 1996ͳ͵ ßɜ-2͇̤3ȞɰG+/(%Ͷǧ̚2ɹʋ0CE͵
)2_^Ykßɜʮƺ0͇+F-łĢG%Ͷa\Ui
p_U Sinularia lochmodesͲKolonko, 1926ͳ3Ő̀2VYpcʪęYk
SLL-2Jƺ(+E _͵^ʨʸÜÀ0êž+F ß͵ɜ+Fʦ˅â2˭˟˞
ʦ˅ň0@êž+%ͲJimbo et al., 2000ͳͶ<%͵SLL-23˭˟˞Ǻ CS-156 0
ȮùF-͵Ňȏ03Ɛ͞! 0͵ßɜǡ-ͥ¼%əɓ2ƏƩ2<<ʮƺ%Ǚ͵
Fʉ2ȴ͜ȓ˞0F-ʦ˅Jɻŉ%ͲKoike et al., 2004ͳͶwOmqO
a Acropora milleporaͲEhrenberg, 1834ͳDYsZG%vcʪę
Yk Millectin 3˭˟˞0ʪęF-D͵ßɜ0͇F-ʀĩG+F
ͲKvennefors et al., 2008ͳͶwr_O_^ Pocillopora damicornisͲLinnaeus, 
1758ͳD˯&G%YkȂ̲ºŕ Pdc-Lectin3͵ßɜF˭˟˞2ģı0ŗ
ĵ Ɏ͵cpc0CEɬþF 6ǜôDɫɘȲŬ%ͲVidal-Dupiol et al., 2009ͳͶ 
p\Y_{Oa Ctenactis echinataͲPallas, 1766ͳ2VYpcʪęYk 
CecL 2Ńę@͵˭˟˞2ƏƩJßɜǡ-ͥ¼%ƏƩ0ŋþ!%͵ɂƉÆŗɭ0
˭˟˞2ŇȏJưñ%ͲJimbo et al., 2010ͳͶ%(+͵GD2Yk3
 G@ßɜʮƺ0͇F-ʀĩGFͶ 
 Ǚ͵˭˟˞2"đE̙="0͇Fɷ˯@ŗĵFͶAiptasia pulchellaAY_{
Oa Fungia scutariaͲLamark, 1801ͳ3͵ʜê˳̻ʢAYk,èɚ%˭˟˞,
3đE̙=¾%ͲLin et al., 2000; Wood-Charlson et al., 2006ͳͶZzq
 Hydra viridis Linnaeus, 1767,@͵ßɜF Chlorella spp.JYk-ďƝ!
F-đE̙=͊ŞG%ͲMeints and Pardy, 1980ͳͶGD2-D͵_^0
CF˭˟˞đE̙=03˭˟˞2ʦ˅˩͛0Fʜ́͇F-ǅȶGFͶ%
(+͵˭ ˟˞2ʦ˅˩͛0Fʜ́0ʪęFŠ¤_^2Yk˭˟˞2ɕƖ0
͇F-ʀĩGF͵#2C/Yk3˯&G+/Ͷ 
 #,ǭɹʋ,3͵̚ Ƅ_^2ßɜo-ïɞG+FPcRjqOa
Acropora tenuisͲDana, 1846ͳͲĲ 1-1ͳJɞ+͵˭˟˞2ɕƖ0͇IFYkJ
ǃʤF-0%Ͷ2_^3Ŏ2̣ɿƠ_^-ěȂ0ƅɜíǪ0˭˟˞Jƺ
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(+D ͵ɛņ¢CE˭˟˞JɕƖFͶ<%͵ɕƖĕˆ/˭˟˞ǺłĢG+
F-DͲYuyama et al., 2005ͳ͵˭˟˞ɕƖŜͫ0ɞF-,FͶD0͵
A. tenuis 2tƅɜ3Ǩµͧ˂ĕˆ,F%?ͲNishikawa et al., 
2003ͳ͵ Ƅ 1 Į2ɝĉ,@Ȓ̕ɭŜͫǪ͆̓-GFͶ<%͵A. tenuis JĠ>Ŏ
2 Acroporaű3¯ɇɭ0ɶɜŋƩ!F-,FͲIwao et al., 2002ͳͶ%
(+ ɕ͵ƖŜͫ0ʈJɞF-͵͚ ɻŉɭ0ʈɕƖ%˭˟˞ǓJǓ
F-ĕˆ,F%? ʩ͵ǡɭ/ɕƖŜͫJˤ͒0@Ŭ/ÍÀǓ,Ŝͫĕˆ
,FͶ_^2Ńę͵ʈ&,/͵ŋƩô2t,@˭˟˞JɕƖĕˆ
,FͲHarii et al., 2009ͳ͵ˍɊɢ,@͵ª̥͆µâ0ɶɜ%ʈ2 50%µ
,3͵˭˟˞ PCR,3ǿé,/ͲYamashita et al., 2013ͳ-D͵ʈ
JɞF-3͵ˍ Ɋ,̏(+Fɘ̅J˳ǞFo-+Ƒʍ)-ǪƒG
FͶ<%͵2011Ƅ03]{qOa Acropora digitiferaͲDana, 1846ͳ2\v
˳ǴG%ͲShinzato et al., 2011ͳ-D͵̚ʴ2 A. tenuis ,@#2̲ºƤł
JïɞF-éǰFͶ˙ ˀƭűFɹʋŝ,3 ͵2_^Jɞ%ɕƖŜͫʞ
0CE͵N-Mek-D-Z]_ʪęYk ActL ˭˟˞2˽ƌ0͇F
-J˯&%Ͳ̃ǭ, 2009ͽĚȌ, 2010; ʐâ, 2014ͳͶ͵2Yk3˭˟
˞JđE̙>_^2˃Ųʦ˅0ŗĵ/-Aʪęʜµō2ʜ0CE˭˟˞2ɕ
Ɩ͊ŞG%-D͵˭ ˟˞ɕƖ̫ʇ03 ͵D0î2YkŗĵF-
ǅȶG%Ͳ̃ǭ, 2009; ĚȌ, 2010ͳͶ#,͵ǭɹʋ,3 A. tenuisJɞ+˭˟˞
ɕƖ̫ʇ0͇FYkJǃʤ͵#2ÂɞJǿ˹F-Jɰɭ-%Ͷ 
 < ʑʎ,3͵A. tenuis2˭˟˞ɕƖ̫ʇ0͇FYk3.2C/Y
kJǿ˶FͶʭʑª͵ʑʎ,3͵#2Yk0)+ěś͵˭˟˞ɕƖ
̫ʇ0FƑöJǅśFͶʑĭʎ,3͵Ŝ͒0 A. tenuisD˭˟˞Jê͕͵±
Ɠ2˭˟˞ɕƖŜͫ0̯%Ǻ,FJǿ˶FͶ 
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ʑʎ A. tenuis0CF˭˟˞ɕƖ̫ʇ0͇FYk2ʉͥ 
 
 Š¤0CF˭˟˞2ɕƖ03Yk2͇ʀĩG+FͲLin et al., 2000; 
Wood-Charlson et al., 2006ͳ͵.2C/Yk͇+F3ěśG+
/Ͷ 
 YuyamaD3͵A. tenuisJßɜɾʍ2oɜɑ-+Ãɞ+͵ƨǸF-
ĕˆ/˭˟˞J˯&% ͲYuyama et al., 2005ͳͶǭɹʋŝ,3͵2ǙȜJǎ˒
+ßɉɆ`ͤƙ͂Jɞ+ʈɕƖ%˭˟˞Ǔś̀ȜJɾʍ%Ͷ
GJɞ+ A. tenuis2˭˟˞ɕƖJ͊ŞFʜJǃʤ%-H͵D-VYpc 
ͲGalͳ͵ N-Mek-D-Z]_ͲGlcNAcͳ˯&G% Ͳ̃ǭ, 2009ͳͶ2
ʪǶJŀ0+͵ A. tenuis2˭˟˞˽ƌ0͇F GlcNAcʪęƠYk ActL
˯éG%Ͳ̃ǭ, 2009; ĚȌ, 2010; ʐâ, 2014ͳͶ ActL3 Gal03ʪę/
-D͵ActLµō0@˭˟˞ɕƖ̫ʇ0͇FYkŗĵF-ǅȶG
FͶ#,  ͵ A. tenuis2˭˟˞ɕƖ̫ʇ0.2C/Yk͇FJǿ˶
F-0%Ͷ˭˟˞Ǻ3Yq A – F 0êͥG+F͵ɘĵ<,0ƨǸJǿ
˶%Ǻ3ŬǓ,FͲYuyama et al., 2005; Yamashita et al., 2014ͳͶ#,͵
9+2Yq0<%F˭˟˞ǺJɞ+ A. tenuisǧ@ŎɕƖGF
˭˟˞ǺJǃʤ%ͶD0͵˭˟˞Ǻ2ɕƖ.2ʜ0CE͊ŞGFJ͵Yk
ˑɭ0ʪęFąʜJɞ+ǿ˶%Ͷ 
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Ǯǖ-ǙȜ 
Ǯǖ 
 ʜ0CFA. tenuis2˭˟˞ɕƖ82Ɛ͞,ɞ%A. tenuis2tƅɜ3 2͵013
Ƅ 5Ǩ 20̫̼þȕʢJɞ%ǙȜͲHayashibara et al., 2004ͳ,
ɝĉG%ÍÀJɞ%Ͷ˭˟˞Ǻ-0CF A. tenuis2˭˟˞ɕƖ3 2014Ƅ 6Ǩ
11ǜ0țʵɳɄƇŶ,ˍɊɝĉG%ÍÀ- 2014Ƅ 6Ǩ 15ǜ0țʵɳ͋īŶ,ˍɊ
ɝĉG%ÍÀJÃɞ%Ͷ¯źȨȕ3MARINE ART SF-1 ͲŐ͈˝ɹ͵ʓ͛Ž͵Ő
͈ƈͳJÃɞ%Ͷzqʂʩkq Hym-248ͲEPLPIGLW-amideͳ3ǺƋ¹ʁx
OTbUͲĜĔŰŽ͵Ƨɷɳͳ0ęƫJÆ͢%ͶÃɞ%˭˟˞Ǻ2ÛƮØ3µ
0ʀͶɜơF Tridacna maximaCEê͕G% NBRC102920ǺͲY
q Aͳ3˫Ĩ˺ÇƯ˥ŀɯȇȁͲȱ̃Ā Ǳ͵­̸ͳĎÛ%. Stylophora pistillata
CEê͕G% CCMP2467ǺͲYq Aͳ͵Aiptasia puchellaCEê͕G%
CCMP1633ǺͲYq Bͳ͵Montastraea faveolataCEê͕G% CCMP2556
Ǻ ͲYq Dͳ,Free-living2 CCMP421ǺͲYq Eͳ3 N͵ational Center for 
Marine Algae and MicrobiotaͲEast Boothbay, ME, USAͳCĚÛ%ͶMontipora 
verrucosaCEê͕G% CS-156 ǺͲYq Fͳ͵Tridacna croceaCEê͕G
% CS-161ǺͲYq Aͳ3͵Commonwealth Scientific and Industrial Research 
OrganisationͲAustraliaͳCĚÛ%ͶFree-living2 GTP-A6-SyǺ ͲYq Aͳ͵
Acropora sp.CEê͕G% AJIS2-C2Ǻ ͲYq Aͳ3 ͵
ͲYamashita and Koike, 2013ͳͶ
IMKĿĶͲħÙʠ˝, Ő͈Ž͵Ő͈ƈͳ͵25͵ÙƎƉ 80 µmol photon/m2/sec
Ǟƭ 12ǡ͆ Ǥ͵ƭ 12Ŀͩ%. ŋƩ!% A. tenuisʈ2ͧ˂3͵
¯źȨȕ¢,˭˟˞Ǻ2Ŀͩǯ·-ěȂ0ͧ˂%Ͷɒ0ǗD/͍E Ã͵ɞ%˻˝
3ħÙʠ˝źȀĎÛ%Ͷ 
 
ǙȜ 
A. tenuisíǪđE̙>˭˟˞Ǻ2ǃʤ 
 ͻʊpͲNunc, Rochester, NY, USAͳ2Ęʊ0#G$G 8ÍÀ )t
ƅɜJù͵100 µl2 1 x 10-6 M2 Hym-248JĠ>¯źȨȕJù+ɶɜŋƩ!
%ͲIwao et al., 2002ͳͶ24ǡ͆Ɠ0 400 µl2¯źȨȕJù͵D0 48ǡ͆ͧ˂
%Ͷͧ˂ȨȕJ¬ǇƓ͵˭˟˞Ǻ 9ʉJ#G$G2PQ0 2,500 cells )ù+ 24
ǡ͆ͧ˂%Ɠ͵ßɉɆ`ͤƙ͂ LSM510MetaͲCarl Zeiss, Oberkochen, 
GermanyͳJɞ+˭˟˞2 in vivo Y}N aˠÙͲEx: 480 nm, Em: 680 nmͳJ
 7 
ȶś+͵â0đE̙<G%˭˟˞2ǓJ˵ȶ%Ͷʫ˵˳Ǵ3×êǒêǴ
ͲANOVAͳč6 Tukey'sŎ̿Ȓ̕JÃɞ%Ͷ 
 
A. tenuis2˭˟˞ɕƖ82Yk2͇ 
 ŋƩ!%0 10 mM 2ʜ 6 ʉ2 G [cYcͲSucͳ͵ L-}]c
ͲFucͳ͵ Gal͵N-Mek-D-VYp_ͲGalNAcͳ͵ GlcNAc͵N-Mek-D-v
O Ͳ̼NANAͳ] JĠ>¯źȨȕJù ͷ͵ǡ͆ͧ˂Ɠ͵˭ ˟˞Ǻ NBRC102920
J 2,500 cellsù%Ͷ6ǡ͆ͧ˂Ɠ ß͵ɉɆ`ͤƙ͂Jɞ+â0đE̙
<G%˭˟˞2ǓJ˵ȶ%Ͷʫ˵˳Ǵ3 ANOVAč6 Tukey'sŎ̿Ȓ̕JÃɞ%Ͷ 
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ʪǶ-ʿŤ 
A. tenuis0CF˭˟˞Ǻî2ɕƖǓ 
 A. tenuis0CF˭˟˞Ǻ2ɕƖ3͵ɕƖǓŎ͠0 NBRC102920 Ͳ19.3 ± 8.4 
cells/polypͳ͵ CCMP1633Ͳ8.8 ± 5.7 cells/polypͳ͵ CCMP2556Ͳ6.6 ± 6.2 cells/polypͳ͵
AJIS2-C2Ͳ5.6 ± 5.6 cells/polypͳ͵ CS-161Ͳ1.9 ± 2.5 cells/polypͳ͵ CCMP2467Ͳ0.8 ± 
1.2 cells/polypͳ͵ CCMP421Ͳ0.5 ± 1.0 cells/polypͳ͵ CS-156Ͳ0.2 ± 0.5 cells/polypͳ͵
GTP-A6-SyͲ0.1 ± 0.5 cells/polypͳ,(%ͲĲ 1-2ͳͶ#,͵Ãɞ%Ǻ2'͵
A. tenuisǧ@ŎɕƖ% NBRC102920ǺͲP < 0.05ͳJµ͌2ɕƖŜͫ0ɞF
-0%Ͷ 
 Ĳ 1-2CE A. tenuis2˭˟˞ɕƖǓ3͵Ǻ0CEɦ/(%ͶˍɊ,2 A. tenuis
3Yq A B͵ C͵ D͵JɕƖFͲGómez-Cabrera et al., 2007; Crabbe and Carlin, 
2009; Cumbo et al., 2012; LaJeunesse et al., 2004; van Oppen et al., 2001; 
Yamashita et al., 2013ͳͶǭɹʋ0+@ěȂ0͵A. tenuis3 calde A͵B͵C͵D
JɕƖ%ͲĲ 1-2͵Ĳ 4-2AͳͶC(+͵2Ŝͫʞ3ˍɊ2ɓƩJďǟ%ŜͫǙȜ
,F-ʀĩGFͶ 
 %9Ǻ2'5Ǻ3YqA0űF˭˟˞Ǻ&(% ͵GD2˭˟˞Ǻ,@
ʈ0CFɕƖǓɦ/(+%Ͷ ˭˟˞2̲ºɭʞʫ3YqCEʦ_
~Yq<%3iO0êDGFͲCoffroth and Santos, 2005; LaJeunesse, 
2005ͳͶ±ĮÃɞ%˭˟˞Ǻ3͵ NBRC102920ͲiO A3ͳ, AJIS2-C2ͲiO 
A1ͳ͵CS-161ͲiO A3ͳ͵CCMP2467ͲiO A1ͳ͵GTP-A6-SyͲiO A2-relativeͳ
,E͵iO0CE˭˟˞2ɕƖǓɦ/(+F-ƞIGFͶěȂ2ɘ̅͵A. 
tenuis2tƅɜ,2˭˟˞ɕƖ,łĢG+FͲYamashita et al., 2014ͳͶ
ěYq2˭˟˞,@YkʪęƠɦ/E͵D0Plexaura kuna Dą͕
G%˭˟˞2YkʪęƠ3Yqɦ/(++@ěȂ,(%ͲLogan et al., 
2010ͳͶ%(+͵˭˟˞ʦ˅˩͛2ʜ́ạ̏3Yq-3͇̤/ĕˆƠ
E <͵%Š¤2˭˟˞ɕƖ3Yq,3/˭˟˞2ʦ˅˩͛ʜ́̿ˮ,Fĕ
ˆƠFͶGD2-D͵A. tenuis 2˭˟˞ɕƖ@ěȂ0͵Yq,3/
˭˟˞ʦ˅˩͛ʜ́̿ˮ,FĕˆƠFͶ 
 
A. tenuis2˭˟˞ɕƖ0č;ʜ2Ɛ͞ 
 A. tenuis ʈ0NBRC102920ǺJȮù+24ǡ͆ͧ˂%-H͵ 38.3 ± 
21.0 cells 2˭˟˞ɕƖG%20ť͵Gal͵GalNAcč6GlcNAcȮù,3#G$
G͵19.3 ± 10.3͵16.9 ± 12.6č622.2 ± 9.0 cells/polyp,(%ͲĲ1-3ͳͶǙ͵Suc͵
 9 
Fucč6NANA,3 #G$G38.8 ± 15.1͵44.0 ± 19.7č638.4 ± 17.6 cells/polyp2˭
˟˞ɕƖG%ͲĲ1-3ͳͶANOVA0CE͵ʜȮù˭˟˞ɕƖ0ǩƦ0Ɛ͞F
-I(%Ͷ#G$G2ʜȮù3 ʜ͵Ȯù/0Ȓ9˭˟˞ɕƖǩƦ0ŋþ+
F3/(%͵Gal͵GalNAcč6GlcNAcȮù0CE˭˟˞ɕƖ͊ŞGFÔ
Ğ˯DG%Ͷ,0͵A. tenuis D3 GlcNAcʪęYkʛ˫G+E͵˭
˟˞ɕƖ0͇F-ǞD0G+F-DͲ̃ǭ 2͵009ͳGalč6GalNAc
0ʪęFYk@˭˟˞ɕƖ0͇FĕˆƠ3āê0FͶ 
 A. tenuis ʈ2Ńę͵Gal͵GalNAc͵GlcNAcJĠ>Ȩȕ0CE˭˟˞ɕƖ
͊ŞGFÔĞ˯DG%ͶAiptasia pulchella A Fungia scutaria0CF˭˟˞ɕƖ
3͵]Urx A ͲConAͼManʪęƠͳ͵ MUU~pVsYk ͲLPAͼ
NANAʪęƠͳ͵ O\Yk E ͲPHA-EͼGalNAcʪęƠͳ͵ ūͰ˄˔Y
kͲWGAͼGlcNAcʪęƠͳ͵ blY}mYk ͲJacͼGalʪęƠͳ,è
ɚF-0CE͊ŞG% ͲLin et al., 2000; Wood-Charlson et al., 2006ͳͶ G
D2Yk2ʪęʜ3 A͵. tenuis0CF˭˟˞ɕƖJ͊Ş%ʜ-ͥ¼+%ͲĲ
1-3ͳͶA. tenuis ,3Gal G͵alNAc, GlcNAc0ʪęFYk˭˟˞2ɕƖ0͇
+FĕˆƠFͶ 
 ǭʪǶǛł2ʪǶ-ɦ/(+%23͵NANA-Man,FͶMan0)+@ʈ
0Ȯù% ͵ˍÀ2ʦ˅3G+ŷŉ%%? Ŝ͵ͫéǰ/(%Ͷ
͵ConA3Nʪęĺʜ́2]Mạ̏,F-vaȎŀ-ʪęF-͵N
ʪęĺʜ́2͏ċ3A. tenuis2˭˟˞ɕƖJ¾!F-DͲKuniya et al., 
2015ͳ͵ Š¤0CF˭˟˞2ɕƖ3Nʪęĺʜ́͇IF-ʀĩGFͶ 
 ːĤȬ-0͵ǭɹʋ,Ãɞ%A. tenuis ʈ2˭˟˞ɕƖ3͵NANA,3
͊ŞG/(%͵±<,Ãɞ%A. tenuis ʈ2˭˟˞ɕƖ3NANA0CE
͊ŞG%Ͳ̃ǭ, 2009ͳͶ¡ˀ2̭3A. tenuis2ǂ͓ĶɆč6ǂ͓%Ƅ,FͶ
ʜ0CFA. tenuis2˭˟˞ɕƖ82Ɛ͞,ɞ%A. tenuis 2ǂ͓Ƅč6Ńƭ32013
Ƅ2ɸĻŶɠǰ,(%͵̃ǭÃɞ%ÍÀ3͵2007Ƅ͵2008Ƅ͵2009Ƅ2͋ī
Ŷ,ǂ͓G%ÍÀ,(%Ͷǭɹʋŝ,˯&%A. tenuis 2YkActL3͵
NANA0ʪę͵D0˭˟˞ɕƖ0͇F-DͲ̃ǭ͵2009ͳ͵ ActL2ʜʪę
ƠĶľ0C(+ɦ/(+FĕˆƠFͶ  
 A. tenuis 2 GlcNAcʪęYk ActL3ʈ,@ɫɘ+EͲ̃ǭ, 2009ͳ͵
D0ɒś2˭˟˞J˽ƌF- W͵|Jɞ%Ŝͫ0CEǞD0G
+FͲʐâ 2͵014ͳͶːĤȬ-0 C͵S-161Ǻ3 ActL0CE˽ƌGFͲʐâ, 
2014ͳ͵ A. tenuis ʈ,3:-K.ɕƖG/(%ͲĲ 1-2ͳͶ2ʪǶD͵
 10 
_^-˭˟˞2ßɜ2ɾʍ0+͵˭ ˟˞_^ʦ˅â8đE̙<GF<,2̫
ʇ3ˬǓ2Ȑ͐DȁƫG+E #͵2ĘȐ͐,˭˟˞̱ƴG+FĕˆƠ
FͶ%(+͵CS-161ǺJɞF-,͵<<,I(+/(%˭˟˞ɕƖ
įŕJǞD0F-,F@G/Ͷ 
 µ2ʪǶD͵A. tenuis ,3 Gal͵GalNAc, GlcNAc0ʪęFYk˭˟
˞2ɕƖ0͇+FĕˆƠFͶGlcNAcʪęƠYk3Ǜ0˯)(+F
2,Ͳ̃ǭ, 2009ͳ͵  Galč6 GalNAc0ʪęFYk@ A. tenuis 0ŗĵ͵˭
˟˞ɕƖ̫ʇ0͇F-ǅśGFͶ 
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ʑªʎ GalʪęƠYk2ǃʤ 
 ʑʎ, A. tenuis2˭˟˞ɕƖ3 Gal͵GalNAcč6 GlcNAc0CE͊ŞGFÔ
Ğ=DG%Ͷ_^D˯&G+F)2 GalʪęƠYk2'
ͲKoch et al., 1982; Müller et al., 1983; Goto et al., 1992; Jimbo et al., 2000ͳ͵ßɜ
82͇ʀĩG+FYk-+ Sinularia lochmodes2 SLL-2F
ͲJimbo et al., 2000; Koike et al., 2004; Jimbo et al., 2013ͳͶSLL-23 Gal͵GalNAc
ʪęƠ,͵zmb2̍ˣə0ŎĠ<GFʜˇ̋ }ScƲĊ-Ǝʪę
ͲJimbo et al., 2013ͳ͵WOi]U{ Dictyostelium discoideum2Yk
Discoidin A͵^OO Helix pomatia 2Yk HPA-ͥ¼ƠJʀ%
ͲJimbo et al., 2005ͳͶ<% SLL-23ßɜ¢2˭˟˞ʦ˅˩͛Aò˅0êž+%
ͲJimbo et al., 2000ͳͶò˅02=êžF A. tenuis2Yk ActL3͵˭˟˞˽
ƌ0͇+%-DͲĚȌ, 2010ͳ͵SLL-2@˭˟˞ɕƖ0͇FĕˆƠ
FͶD0 A. tenuis-ěű,F A. palmata2 EST˳ǴCE SLL-2Ȃ̲ºŕ˯
&G͵˭ ˟˞-ßɜF_^,ɫɘ+F-D ß͵ɜ0͇IF̲ºŕ-ǅ
śG+FͲSchwarz et al., 2008ͳͶ%(+͵A. tenuis0 SLL-2ȂiyY̋
ŗĵͶ˭˟˞ɕƖ0͇+FĕˆƠFͶ#,͵A. tenuis2˭˟˞ɕƖ
0 SLL-2ȂiyY̋͇F2 SLL-22ʜʪęƠJ͊ŞFƲ SLL-2ƲÀJɞ
+ǿ˶F--@0͵A. tenuis0ŗĵF SLL-2ȂiyY̋2ěśJ˻=%Ͷ 
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Ǯǖ-ǙȜ 
Ǯǖ 
 A. tenuis3͋īŶˌȨɹʋƭ ŴŭɹªĆŊ0CE 2008Ƅ 7Ǩ0țʵɳ͋īŶț,
ǂ͓G%ʼÀJÃɞ%ͶƖDG%ʼÀ3Ŝͫ0ÃɞF<,-80,Ëŗ%A. 
tenuis2ƅɜ3 2009Ƅ 6Ǩ 7ǜ͵6Ǩ 8ǜ͵2010Ƅ 6Ǩ 3ǜ͵2011Ƅ 6Ǩ 19ǜ0
͋īŶģ̘,ɝĉG%ÍÀ-͵2011Ƅ 6Ǩ 14ǜ - 6Ǩ 15ǜ0+ɄƇŶģ̘,
ɝĉG%ÍÀJÃɞ%Ͷ˭˟˞Ǻ NBRC1029203jO^ IMKĿĶ,͵25͵Ù
ƎƉ 80 µmol photon/m2/sec 2ǯ·,Ǟƭ 12 ǡ͆͵Ǥƭ 12 ǡ͆,Ŀͩ%ͶŋƩ
!% A. tenuisʈ2ͧ˂3͵¯źȨȕ¢,˭˟˞Ǻ2Ŀͩǯ·-ěȂ0ͧ˂%Ͷ
}ScƲĊ͇̤ʜ3͵Ǳ­źȀŐŘŐŘ͎ɚźŘɹʋʃ Ȍâ˒ŒĆŊ0ęƫ
+͟%ͲTanaka et al., 2013ͳͶSLL-23 Jimbo et al.,Ͳ2005ͳ2ǙȜJČʿ0ʛ
˫%ͶSLL-2 ĳś HiTrap 3͵HiTrap NHS-activated Ͳ1 ml, GE Healthcare, 
Uppsala, Swedenͳ Jɞ+Â˫%Ͷɒ0ǗD/͍E͵Ãɞ%˻˝3ħÙʠ˝
źȀĎÛ%Ͷ 
 
ǙȜ 
Ʋ SLL-2ƲÀ2Â˫ 
 Ʋ SLL-2ƲÀ2Â˫3bo`OͲ˕ǫŽ͵Ő͈ƈͳ0Æ͢%ͶƖDG%Ʋ
SLL-2ˣȯ 1 mlJ HiTrap rProtein A FFͲ1 ml͵GE Healthcareͳ0ȮùƓ͵4 ml
2ȡȥȻȫ Ͳ20 mM Na2HPO4͵3 M NaCl, pH 7.0ͳ ,ȡȥ%Ͷ#2Ɠ͵5 ml2
ȻéȻȫ Ͳ0.1 M YR̼rpP, pH 3.0ͳJɞ+ 1 ml  )Ȼé͵200 µl
2 1 M Tris-HCl, pH 9.0 JȮù+¢ħ%ͶƖDG%ɡê3̼ʲ˦ͦŅȕ
ͲPBSͼ137 mM NaCl͵8.1 mM Na2HPO4͵2.68 mM KCl͵1.47 mM KH2PO4ͳ,̠
Ǵ%Ɠ͵SLL-2ĳś HiTrapJɞ+ěȂ/ǙȜ,ʛ˫͵Ʋ SLL-2 ƲÀ-%Ͷ 
 
iyY̋2ś̀ 
 iyY̋2ś̀3 BCA protein assay kitͲThermo, Rockford, IL, USAͳJÃɞ͵
˫Ĩp]0ƕ(+ȶś%ͶiyY̋˻ǖ0̴×õAɢ͛ȣƠõÛ(+F
Ńę3͵RC DC Protein Assay kitͲBio Rad Laboratories, Hercules, CA, USAͳJÃ
ɞ͵˫Ĩp]0ƕ(+ȶś%ͶȃȺiyY̋3 BSAJÃɞ͵ȶś03
OYpj Model 550ͲBio Rad LaboratoriesͳJɞ%Ͷ 
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A. tenuis2˭˟˞đE̙=0č;Ʋ SLL-2ƲÀ2Ɛ͞ 
 A. tenuisʈ0ʧɂƉ 0.3 µg/ml2Ʋ SLL-2ƲÀJĠ>¯źȨȕJù 1ǡ͆
͙ʺ%Ɠ͵˭˟˞ NBRC102920ǺJ 1,000 cellsȮù%Ͷ24ǡ͆ͧ˂Ɠ͵ßɉɆ
`ͤƙ͂ LSM510MetaͲCarl ZeissͳJɞ+â0ɕƖG%˭˟˞2
ǓJ˵ȶ%Ͷ ʫ˵˳Ǵ03͵ANOVAč6ƲÀ/Jťɋ0% Dunnett'sŎ̿Ȓ
̕Jˤ(%Ͷ 
 
ˠÙȃ́iyY̋2Â˫ 
 FITCȃ́ SLL-22Â˫3µ2C0ˤ(%Ͷ1 mg2 SLL-2J 500 µl2 0.1 M 
NaHCO3, pH 9.00Ȼ%Ɠ D͵MSO0Ȼ˳% 10 mg/ml FITC-IJ 100 µlù̰
Ù ŝ͵ȵ, 1ǡ͆ďƝ!%ͶDyLight 488ȃ́iyY̋2Â˫3 50 µg2DyLight 
488 NHS EsterͲThermoͳJÃɞ͵˫Ĩp]0ƕ(+Â˫%ͶÂ˫%ˠ
Ùȃ́iyY̋3 PBS,̠ǴJˤ͵ÃɞF<,̰Ù͵4,Ëŗ%Ͷ 
 
SLL-2-}ScƲĊ͇̤ʜ2ʪęƠ 
 }ScƲĊ͇̤ʜ- SLL-22ʪę2ƎJǿ˶F%?0͵ˍûˠÙÐÙ˳
Ȫ˪ʺ FP-715ͲǜǭêÙ Ý͵ɗŕŽ Ǳ͵­̸ͳJɞ%Ͷ}ScƲĊ͇̤ʜ3͵
}ScƲĊ 5-1ͲGalNAc1-3GalNAc1-3Gal1-4Gal1-4Glcͳ͵5-2ͲGal
1-3GalNAc1-3Gal1-4Gal1-4Glcͳ͵5-3ͲGal1-3Gal1-3Gal1-4Gal
1-4Glcͳ2̴͚×Ǭʏ#G$G̭ 5ʜ 3ʉ3͵4ͲGalNAc1-3GalNAc1-3Gal
1-4Galͳ2 4ʜ 1ʉ͵3ͲGalNAc1-3GalNAc1-3Galͳ2 3ʜ 1ʉ͵2ͲGalNAc
1-3GalNAcͳ 2 2ʜ 1ʉ͵1-Ͳ-GalNAcͳ͵1-Ͳ-GalNAcͳ2ąʜ 2ʉ͵
˵ 8ʉ2ʜJɞ%ͶWlp0 400 µl2 150 mM NaCl 0͵.1% (v/v) TritonX-100͵
20 mM Tris-HCl pH 8.0͵JĠ>ȻȫJȮù͵~YȶśJ%Ͷ#2Ɠ͵3 µM 
FITCȃ́ SLL-2J 50 µlù+ȶśJͅŔ }͵ScƲĊ͇̤ʜ 8ʉ2 G
JȻȫ0Ȯù%͒2ˠÙƎƉ2ŋþJ˿9%Ͷȶś3 15ʄ͆͑,ú̏ȝ̓ 480 nm͵
ˠÙȝ̓ 530 nm 2͵5.0,ˤ(%Ͷʫ˵˳Ǵ3 ANOVAč6 Tukey'sŎ̿Ȓ̕,ˤ(
%Ͷ 
 
A. tenuis2˭˟˞ɕƖ0č;}ScƲĊ͇̤ʜ2Ɛ͞ 
 5ÍÀµ2ŋƩ% A. tenuisʈ0ʧɂƉ 0.1 mM0/FC0}Sc
ƲĊ͇̤ʜJȮù͵1ǡ͆Ɠ0˭˟˞J 1,500 cellsù%Ͷ24ǡ͆Ŀͩ%Ɠ͵
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ßɉɆ`ͤƙ͂ LSM510MetaͲCarl ZeissͳJɞ+͵â0ɕƖG%
˭˟˞J˵ȶ%Ͷʫ˵˳Ǵ3 ANOVAč6 Tukey'sŎ̿Ȓ̕,ˤ(%Ͷ 
 
A. tenuisʙƵéȫ2ªȉ×͗Ȕȟû 
 A. tenuisʙƵéȫ3µ2Ȃ0Ƶé%Ͷ< ͵A. tenuisJcU, 100 mg
óEđE Ƶ͵éȻȫ Ͳ7 MŮʢ 2͵ MkTŮʢ 3͵0 mM CHAPS 2͵ͱ (v/v) Triton X-100͵
6.5 mM DTTͳJ 1 mlù%2'͵BIOPRUPTOR UCD-250Ͳ]cxOT, ȘǱ
Ā͵Ǳ­̸ͳJɞ+͵Ȗȕ¢, 10ê͆̐͝ȝɻŉ%Ͷ#2Ɠ͵21,500 x g͵4,
10ê̮͆ƛê͕͵ƖDG%ȯJî2k~8ʆ%Ͷ1 ml2 20ͱ (w/v) TCA
JĠ>MepJùȭęƓ͵30ê͆Ȗ,͙ʺ%Ͷ#2Ɠ͵4͵21,500 xg, 30
ê̮͆ƛê͕%ͶȚȑ0 1 ml 2 20 mM DTTJĠ>MepJù+ 4͵21,500 
×g, 10ê̮͆ƛê͕+ȡȥ%ͶGJ͹ĮʹE̛%Ɠ͵ȯJ͏+ŝȵ,
10ê͆¨ɏ!%ͶƖDG%Țȑɑ0 2.5 µl 2 Bio-Lyte 3-10 BufferͲBio Rad 
Laboratoriesͳ͵3 µl2 0.1ͱ (w/v) BPBJȮù% Spot Right IIIͲě°þŘ͵ɮ
Ľ̶͵Ɍǭɳͳ120 µlJù͵̐͝ȝɻŉ,Ȼ˳͵iyY̋ś̀%Ͷ A. tenuis
ʙƵéɑ 30 µg0â̷ȃȺiyY̋-+͵2 µg 2 BSA-TZ{Jù+͵
ªȉ×͗ȔȟûJˤ(%Ͷ 
 ȉ×ɰ2ʒ͗Ɇ͗Ȕȟû3͵Ettan IPGphorͲGE HealthcareͳJɞ+ˤ(%Ͷ
j0˻ǖJÛG%2' ŧ͵ɞ2\ Ready Strip IPG Strips 7 cm, pH3-10 ͲBio 
Rad LaboratoriesͳJ̖!͵Immobiline Dristrip Cover FluidͲGE Healthcareͳ,Ŧ
Û+ȟû%Ͷ20, 10ǡ͆ȩ̠Ɠ͵60 V<, 1ǡ͆͵120 V<, 1ǡ͆͵
300 V, 30êʮƺƓ͵ãƉƔ0͗ĴJ+(%Ͷ1,000 V<, 1ǡ͆͵2,400 V
<, 1ǡ͆͵5,000 V<, 3ǡ͆͵5,000 V0ð̬Ɠ͵30êʮƺ!+͵#2Ɠ͗
ĴJ 50 V0˗-%ͶȟûƓ2 Strip\J 1ͱ (w/v) DTTÛ(%ƃ˧þȻȫͲ1.5 
M Tris-HCl, pH 8.8͵0.6 M Ůʢ͵30% (v/v) Ze͵0.1% (w/v) SDSͳ, 20ê
͆ƾ-͵2.5ͱ (w/v) IAAÛ(%ƃ˧þȻȫ, 20ê͆ƾȩƓ͵ȟûxl}L
Ͳ25 mM Tris͵192 mM Za͵3.5 mM SDSͳ0ȩ͵SDS-PAGEJˤ(%Ͷ 
 SDS-PAGE 3͵Laemmli2ǙȜ0%(%ͲLaemmli, 1970ͳͶʒ͗Ɇ͗Ȕȟû
Ɠ2 Strip\-Hʡ0=̙<!%_OdU3 ɂ͵ʷ\02!MVc
Jù+ĳ?%ͶȟûƓ\3͵ 50 ml2 Oriole Fluorescent Gel StainͲBio Rad 
Laboratoriesͳ0ȩ 90ê͆ƾȩ! ʥ͵ōʱɋŨ˪ʺ TPB-20MPͲMpǺƋ¹ʁ, 
ĖǱĀ͵Ǳ­̸ͳ,clpJǿé%Ͷ#2Ɠ͵˚ɤȕ0ȩ+ 4,Ëŗ%Ͷ_
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OdU3͵SDS-PAGE Standard Broad RangeͲBio Rad LaboratoriesͳJÃɞ
%Ͷ 
 
PRci˳Ǵ 
PRci˳Ǵ,3ȟû\JeqO~lnNZ˪ʺ Power Pac 200ͲBio 
Rad LaboratoriesͳJɞ+ PVDFˋͲFluorotrans W, Pall, Pensacola, FL, USAͳ
0~lnNZ%Ͷ PRci~lnNZxl}LͲ124 mM Tris 5͵1 mM 
NaCl 2͵0ͱ (v/v) ivͳ0ȩ% No. 526ɃʡͲMqxnlYǱȠ Ǖ͵­Ā͵
Ǳ­̸ͳ 2ǵ͵\͵PRci~lnNZxl}L0ȩ% PVDFˋ͵PR
ci~lnNZxl}L0ȩ% No.526Ƀʡ 2ǵ2͠0̿1 1͵5 V, 40ê
͆iyY̋J̔ä%Ͷ~lnNZ% PVDFˋ3͵ 20 ml2gSǸ˓
ȫͲ0.1% (w/v) gS ͵1% (v/v) ̺̼ͳ0ȩ+ 5ê͆ƾ-Ɠ͵˚ɤȕ,ȡȥ
͵ˋ 0~lnNZG%iyY̋2clpJɾ˼%Ɠ͵̐ ʠȕ,ȡȥ
%Ͷ 
 2ˋJ 5% (w/v) cWYJĠ> PBS-TͲ0.1ͱ (v/v) Tween 20JĠ> PBSͳ
¢,͵ŝȵ, 60 ê͆ƾ-%Ͷ2ˋJ PBS-T, 2 Įȡȥ%D0͵PBS-T
¢, 15ê͆ƾ-%Ͷy}NͲBemis Flexible Packaging, Neenah, WI, USAͳ
,Â˫%şĬ0 C͵an Get Signal Solution 1ͲǱȠʣǺƋ¹ʁ͵Ő͈Ž͵Ő͈ƈͳ ,
100 ng/ml0ſ̽%Ʋ SLL-2ƲÀ 3 ml Jù%Ɠ͵PVDF ˋJ2!+ 60ê͆ƾ
-!%Ͷ2ˋJ PBS-T, 20ê͆ȡȥ%Ɠ͵Can Get Signal Solution 2ͲǱ
ȠʣǺƋ¹ʁͳ, 1/1,000ſ̽%HRPȃ́P_X IgGƲÀ, 60ê͆ƾ-!%Ͷ
PBS-T, 20ê͆ȡȥ%Ɠ P͵VDFˋJ 1͵ ml2 ImmunoStar ReagentsͲħÙʠ˝ͳ
0 1ê͆ȩ%Ͷ PVDFˋJ O.P.P.YMxlY0ƽK&Ɠ͵EZ-Capture MG 
AE-9300H-CSͲMpǺƋ¹ʁͳ,ďƝ%iyY̋Jǿé%Ͷ 
 
iyY̋2\âȪþ 
 Oriole Fluorescent Gel Stain,Ǹ˓G%clpJëEé͵0.2 mlOYk
~0ʆ%Ͷ#0 1͵00 µl2 50ͱ (v/v) ivJù+͵̐ ͝ȝȡȥĬ US-4
ͲMd͵Ő͈Ž͵Ő͈ƈͳJɞ+Ȗ¢, 10ê͆̐͝ȝèɚ͵ȯJ͏%Ͷ
GJ 3ĮʹE̛%Ɠ͵100 µl2 50ͱ (v/v) MepspJù+ŝȵ, 10ê
͙͆ʺ͵ȯJ͏%Ͷ100 µl2 100ͱMepspJù+ŝȵ, 10ê͙͆ʺ
ƓȯJ͏͵100 µl2 50 mM NH4HCO3Jù+ŝȵ, 10ê͙͆ʺ͵ȯJ͏
%ͶGJ@ĮʹE̛%Ɠ͵100 µl2 50 mM NH4HCO3͵50ͱ (v/v) iv
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Jù+ŝȵ, 10ê͙͆ʺ%Ɠ͵ȯJ͏%Ͷȉ0 100 µl2Mepsp
Jù+ŝȵ, 10ê͙͆ʺȯJ͏%ͶGJD0 2ĮʹE̛%Ɠ 2͵0ê͆
¨ɏ!%ͶĐʷ%\0 5 µl2paͲ5 µg/ml, proteomics grade, 
Sigma-Aldrich, St. Louis, MO, USAͳJù+Ǣ͵37,Ëȵ%Ͷ0͵10 µl
2 49ͱ (v/v) Mepsp͵0.1ͱ (v/v) TFAJù+ 10ê͆̐͝ȝèɚ+͵p
aȪþǗɐJĮĐ%ͶGJãƉʹE̛ Ɩ͵DG%ȯJ<-?+ȲĴ¨ĳ
%Ͷ 
 
de novo aYRaZ 
 de novo aYRaZ3 BeardsleyDč6 ChenD2ǙȜJÌȋ+ˤ(%
ͲBeardsley and Reilly, 2002; Chen et al., 2004ͳͶ¨ĳ%kqǗɐ0͵12 µl
2 O-MIUͲ1 mg/µl O-kOgŮʢɽ̼ 1.5 µl͵7 M MsM 5.5 µl͵̐ʠ
ȕ 5 µlͳ Jù+ 65, 15ê͆Ëȵ%Ͷȉ0 Z͵ipTip C18 ͲMillipore, Billerica, 
MA, USAͳ Jɞ+kq2=JĮĐ%ͶZipTip C18J 10 µl2 50ͱMeps
p,ȡȥ%Ɠ͵10 µl2 2 ͱ (v/v) Mepsp͵0.1ͱ (v/v) TFA,ƃ˧þ
%Ͷȉ0͵˻ǖJġđE 10Į|lnNZ%2'͵10 µl 2̐ʠȕ, 2Įȡ
ȥ%Ͷ#0͵10 µl2 10 mg/ml SPITCJĠ> 20 mM NaHCO3Jġƌ%Ɠ͵10 
µl 2ěȻȫ¢ 5͵5, 30ê͆ďƝ!%ͶGJ 2ͱ (v/v) Mepsp 0͵.1ͱ 
(v/v) TFA, 2Įȡȥ%Ɠ͵1 µl 2 80ͱ (v/v) Mepsp͵0.5ͱ (v/v) TFA,
kqJȻé%Ͷ2Ȼȫ0 1͵ µl2 10 mg/ml MassPREP MALDI Matrix CHCA
ͲWaters, Milford, MA, USAͳJĠ> 0.1% (v/v) TFA 5͵0% (v/v) Mepsp-ȭ
ęMTP 384 target plateͲground steel T F, Bruker Daltonics, Billerica, MA, USAͳ
8̖!%Ͷ¨ɏƓ͵MALDI-TOF/MS Autoflex IIIͲBruker DaltonicsͳJɞ+}
Ypq, LIFT˳ǴJˤ(%Ͷêŕ̀2ȃȺiyY̋-+͵MbTn
a IIͲSigma-Aldrichͳ͵Oc BͲSigma-AldrichͳJÃɞ%ͶǿéG
%|Y3͵mMassͲStrohalm et al., 2008ͳJɞ+êǴ͵̷êMv̼̹ìJƖ
%Ͷ 
 
ɲěƠǿʤ 
 ƖDG%̷êMv̼̹ì3 Þ͵ͅG+F A. digitifera2\vCEǅśGF
iyY̋oiͲAcropora digitifera Genome, Ver 1.1; 
http://marinegenomics.oist.jp/genomes/viewer?project_id=3&current_assembly_ver
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sion=oist_v1.1ͳJɞ+͵FASTSǿʤ%ͲMackey et al., 2002ͳͶǿéG%i
yY̋3͵BLASTPJɞ+ɲěƠǿʤ%ͲAltschul et al., 1990ͳͶ 
 
_^ƫɍÍÀ0FƲ SLL-2ƲÀďƝƠiyY̋2êž  
 A. tenuis ƫɍʼÀ2Øʏ̷êč6ʈJ~MĳśȫͲͨħ|Y̼:30ͱ 
:̺̼=15:5:1ͳ 0ȩ͵4, 24ǡ͙͆ʺ%Ͷ#2Ɠ 70% (v/v) Riv
-¬Ǉ+ Ã͵ɞF<, 4,Ëŗ%ͶGJ͠ȉ 80% (v/v) Riv 9͵0% 
(v/v) Riv 9͵5% (v/v) Riv¢0+#G$G 1ǡ͆ )ŝȵ,͙ʺ%Ɠ͵
ɈȕRiv¢0ŝȵ, 1ǡ͙͆ʺ%ͶãƉɈȕRiv, 1ǡ͙͆ʺ%Ͷ#
2Ɠ͵Wa0 90ê͆ȩ2J 2Į͵y}N0 1ǡ͆ȩ2J 2Įȩ͵şĬ
2˛0Ȥ̙K&y}N0ȩȾ!%ͶFʇƉåĈ%Dȕ8Ʊ+Ɵɀ0å
Ĉ%ͶȤȕ,åĈ%y}NJå˜Ɗ, 24ǡ͙͆ʺƓ͵ýļ%@2JşĬ
DđEé+ĖƏ0/FC0Ulp ǫ͵ǳ0̈E³%Ͷ#GJYp,U
lp͵Â˫%_^ëɐJÚɩʨʸǸ˓ɞcOqVcMAS-GP iO AͲǲ
ȦɼŕźȀ͵ŵħɟŽ͵Ő͈ƈͳ0¦!+¨ɏ!%Ͷ_^ëɐJ2!%cOqJ
ˉy}NÂȀJˤ(%Ɠ ë͵ɐ2ģıJɨȕƠ2UImmEdge PENͲVector 
Laboratories, Burlingame, CA, USAͳ,ı(%ͶUJ¨ɏ!%Ɠ͵ PBS,
5ê͆ȡȥFǍÂJ 2Įˤ͵Can Get Signal Immunostain AͲǱȠʣǺƋ¹ʁͳ
,ſ̽% 2ͱÚɩôP_XƲÀJȮù ȸ͵ȿʕâ ŝ͵ȵ, 1ǡ͆~lWZ%Ͷ
2ȻȫJ͏%Ɠ͵Can Get Signal Immunostain A, 4.68 µg/ml0ſ̽%
DyLight 488ȃ́Ʋ SLL-2ƲÀJȮù͵̰Ù͵4,Ǣ͙ʺ%ͶPBS, 5ê
͆ȡȥƓ ʨ͵ʸJ Fluoromount/PlusͲDiagnostic BioSystems, Pleasanton, CA, USAͳ
,èɚ+UxVc,ŦÛ͵ˠÙͤƙ͂ IX 71ͲTycǺƋ¹ʁ, ǘŠĀ͵
Ǳ­̸ͳč6ßɉɆ`ͤƙ͂ LSM510MetaͲCarl Zeissͳ,˱Ť%Ͷ 
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ʪǶ-ʿŤ 
A. tenuis2˭˟˞ɕƖ0č;Ʋ SLL-2ƲÀ2Ɛ͞ 
 < S͵LL-2ȂiyY̋˭˟˞ɕƖ0͇+F.Jǿ˶F-0
%ͶÂ˫%Ʋ SLL-2 ƲÀ3 SLL-22ç͓ȣƠJ͊Ş%2,͵2Ʋ SLL-2ƲÀ
Jʈ0Ȯù+͵˭˟˞ɕƖ0č;Ɛ͞Jǿ˶%ͲĲ 2-1ͳͶƲÀJù/
Ńę͵ʈ3˭˟˞J 30.6 ± 8.0 cellsɕƖ%͵Ʋ SLL-2ƲÀJĠ>Ȩȕ,
ͧ˂%0˭˟˞JùF- #͵2ɕƖǓ3 1.0 ± 1.2 cells-ǩƦ0ȲŬ%ͲP 
< 0.01ͳͶǙ͵ÚɩôƲÀJù%Ńę2˭˟˞ɕƖǓ3 23.7 ± 19.1 cells,͵ƲÀ
Jù/Ńę-ǩƦż3˯DG/(%-D͵ A. tenuis0 SLL-2ȂiyY
̋ŗĵ͵˭˟˞ɕƖ0͇+F-ʀĩGFͶ 
 
A. tenuis2˭˟˞ɕƖ0č;}ScƲĊ͇̤ʜ2Ɛ͞ 
 2ʪǶCE S͵LL-2ȂiyY̋˭˟˞ɕƖ0͇F-ʀĩGFͶ#2
Ńę S͵LL-2 ʪęFʜ3 ʈ͵0CF˭˟˞2ɕƖJ͊ŞFÔĞF-ǅ
ȶGFͶ}iM}NsnNYpZ}N0CE͵SLL-23 GalNAc
č6}ScƲĊ-Ǝʪę%ͲJimbo et al., 2013ͳͶSLL-2ȂiyY̋3
ʛ˫,+/2,͵}ScƲĊ͇̤ʜ- SLL-2-2ʪęƠJǿ˶%Ɠ͵
#GD2ʜ20CF˭˟˞ɕƖǓ82Ɛ͞JȒ̕%Ͷ 
 ˠÙêŕJˬǓĠ>iyY̋3 ²͵2ɑ̋-2ʪę0CFȉạ̏2ŋþ0»(+
ˠÙƎƉ@ŋþFͲKakehi et al., 2001ͳͶ#,͵ˠÙȃ́% SLL-20Ęʉ}S
cƲĊ͇̤ʜJù͵ˠ ÙƎƉ2ŋþJȶś%ͲĲ 2-2ͳͶąʜ2Ńę S͵LL-2
0ʪęF 1-Ͳ32.7  4.5ͳ3͵ʪę/ 1-Ͳ10.1  3.7ͳ0Ȓ9ˠÙƎƉ
Őŋþ%Ͷ2-D͵ˠ ÙƎƉ2Ňù̀ʪę2ƻȃ0/F-I(%Ͷ
CE̓}ScƲĊ͇̤ʜ,3͵3ʜD 5ʜ-ʜ2̓̓/F0ƕ(+͵
ˠÙƎƉŇ%Ͷ#G0ď+ 2ʜ,3 ʜ͵Jù+/ɓƩCE@ˠÙƎƉȲ
Ŭ%ͶG3͵²2ʜ-3ɦ/FʍÀạ̏ŋþ̏%%?-ǅśGFͶɦ/F̹
ì,F 5ʜ 3ʉ0+3 5͵-1Ͳ45.6  6.1ͳͿ5-2 Ͳ23.0  2.5ͳͿ5-3Ͳ10.1  
2.6ͳ-̴͚×ǬʏÑ2 GalNAcŇF:.͵ˠÙƎƉŇù%ͶGD2-
D͵SLL-23 5ʜÜÀJ˼́+E͵̴͚×Ǭʏ2 GalNAcŇF:.ʪęƎ
/F-ê(%Ͷ  
 ȉ0 ͵GD2}ScƲĊ͇̤ʜJɞ+͵˭ ˟˞ɕƖ0č;Ɛ͞Jǿ˶
%ͲĲ 2-3ͳͶ#2ʪǶ͵ʜJȮù/Ńę͵0CF˭˟˞2ɕƖǓ3͵43.5 
 9.2 cells,(%Ǚ͵1-2Ȯù,͊ŞGͲ25.2  12.9 cellsͳ͵1-,3:
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;Ɛ͞G/(%Ͳ40.6  18.4 cellsͳͶ<%͵5-12Ȯù,3 12.5 5.4 cells,
(%20ť͵²2ʜJȮù%:Ǝ͊Ş=DG%Ͳ2ͼ8.5  6.5 cells͵
3ͼ4.1  4.8 cells 4͵ͼ0.7  1.0 cellsͳͶ/D 5-1J͏+ʿF- SLL-2
-ěȂ0ʜ2̓̓/F:.˭˟˞ɕƖJ͊ŞFÔĞ=DG%ͶǙ͵͚ ̴×
ǬʏÑ2ʜɦ/F 5ʜ,3͵5-2Ͳ1.3  0.9 cellsͳͿ5-1Ͳ12.5 5.4 cellsͳͿ5-3
Ͳ23.9  12.7 cellsͳ-/E͵̴͚×Ǭʏ2 2ɥɰ2ʜ GalNAc/@22Ǚ˭˟
˞ɕƖJ͊Ş%Ͷ <%͵SLL-2,3 1-- 4ʜěʒ2ʪęƠJʀ+%20ť
͵˭˟˞ɕƖ,3 4ʜ2Ǚ˙Ǝ͊Ş+%ͶH-iOYk39+
}ScƲĊ0ťʪęƠJʀ͵#2ʜ́ʪęƎƉ03̭˯DGF 
Ͳ Sanchez et al., 2006; Lescar et al., 2007; Mathieu et al., 2010; Jimbo et al., 
2013ͳ Ͷ%(+͵H-iOYk2Mv̼̹ì2̭0CEʪęƠɦ/(
+F2@G/Ͷ ʦɆ0̭3F@22͵ʜ́2̓0CF˭˟˞2ɕ
Ɩ2͊Ş2ŇŐ3 S͵LL-2 2ʜʪęƠ2Ǝ-͇̤+FC0ƞIGFͶC(+͵
A. tenuis0 SLL-2ȂiyY̋ŗĵ͵˭˟˞ɕƖ0͇+FĕˆƠFͶ 
 
SLL-2ȂiyY̋2ạ̏șś2ǿ˶ 
 SLL-2ȂiyY̋ʈ0CF˭˟˞ɕƖ0͇+FĕˆƠF-
D͵SLL-2ȂiyY̋Jǃʤ%Ͷ< ͵A. tenuis2ʙƵéȫ0Ʋ SLL-2ƲÀ-
ďƝFƫêFǿ˶%ͶA. tenuis CEƵé%iyY̋3Ŏ2ʉͥ
E SDS-PAGE ,3ą2ƫê0ê͕F23İ͖&-ʿFͶ#, ê͵͕ˆͭ
ªȉ×͗ȔȟûJɞ+Ʋ SLL-2ƲÀ-ďƝFclpJǿé%ͲĲ 2-4ͳͶ#2
ʪǶ 1͵9.6 kDa, pl 5.130¤ˮ/clpǿéG%Ͷ%(+͵2clp0
)+ de novo aYRaZ%Ͷ< ͵}Ypq,ȶśJˤ(%
-H͵5Í2|Y˱ŤG͵4Í3 SPITCþG%|Y,(%ͲĲ 2-5ͳͶ
GD2' m/z  1295.72|Y2Mv̼̹ì3 QFGGSQSS I/L K͵m/z 1063.5
2|Y2Mv̼̹ì3͵SSSQSA I/L K-ǅśG%ͲĲ 2-5ͳͶA. digitifera \v
oicJɞ+ͥ¼iyY̋Jǿʤ%-H a͵di_v1.18693ƖDG%ͲE
Ïͼ1.6 Ĳ͵ 2-6ͳͶ2iyY̋3UOPzq Hydractinia echinata2 cnidarian egg 
lectin isoform cͲEÏͼ2.0 x 10-68ͳAȨɝzq2ʉ Hydractinia symbiolongicarpus2
rhamnospondin 1ͲEÏͼ6.0 x 10-60ͳč6 rhamnospondin-2ͲEÏͼ7.0 x 10-58ͳ2̹ì2
̷-Cͥ¼%ͲĲ 2-6ͳͶGD2iyY̋03 Thrombospondin type 1 repeatsq
OA Galactose binding lectinqOĠ<G+FͶGD2qOJĠ>i
yY̋3͵PsAͮͥ2ĉYk,˯&G+E͵Galµō0@ʜ2ʉ L-
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vc-@ʪę Ú͵ɩȦͦJÉ̦FTgsÂɞJ@)ĕˆƠłĢG
+FͲOzeki et al., 1991; Shiina et al., 2002; Tateno et al., 2002ͳͶǙ a͵di_v1.18693
-ͥ¼%iyY̋2'͵H. symbiolongicarpus2 rhamnospondin 1č6
rhamnospondin-23ĉ0ŗĵ! ͵2ē 0ŗĵ+%-D͵ēCEÛF
ƙɜɑ0ť+ç͓!FÂɞ<%3TgsÂɞJ@)ĕˆƠłĢG+F
ͲSchwarz et al., 2007ͳͶA. tenuisʈ0CF˭˟˞ɕƖ3 Gal0CE͊ŞGF
ÔĞ(%2,ͲĲ 1-3ͳ͵2iyY̋˭˟˞ɕƖ̫ʇ0͇FĕˆƠ
FͶadi_v1.186933 SLL-2-2ͥ¼Ơ3¾(%@22 ͵̷,ͥ¼+F̷ê
(%ͲĲ 2-6ͳ2, #͵2̷êƲ SLL-2ƲÀ-ďƝ+F2@G/Ͷ±Ɠ3͵
2iyY̋JƲ SLL-2 ƲÀďƝƠiyY̋-ĥ7--%Ͷ 
 
Ʋ SLL-2ƲÀďƝƠiyY̋2êž  
 ȉ0͵ƫɍ_^č6ʈ0FƲ SLL-2ƲÀďƝƠiyY̋2êžJ
DyLight 488ȃ́Ʋ SLL-2ƲÀJɞ%ÚɩʨʸǸ˓,ǿ˶%ͶƲ SLL-2 ƲÀ0C
E͵_^ʨʸÜÀǸ˓G+%͵ßɜ¢2˭˟˞ʦ˅˩͛@Ǹ˓G%ͲĲ 
2-7AͳͶ2Ǹ˓3͵S. lochmodes ,2 SLL-22êž-Cˏ+%ͲJimbo et 
al., 2000ͳͶSLL-23˭˟˞Ǻ CS-1562ƏƩJǹͩʦ˅2ɓƩ0ʭ%-Dß
ɜʮƺ0͇+F-ʀĩGFͲKoike et al., 2004ͳͶ±Į˯&G%Ʋ SLL-2
ƲÀďƝƠiyY̋ʮƺ0@͇+F23͵±Ɠǿ˶FƜˮFͶ 
 D0Ʋ SLL-2ƲÀ3˃Ųʦ˅@Ǹ˓%ͲĲ 2-7AbͳͶ˭˟˞3_^2˃Ųʦ
˅CEʦ˅â8đE̙<GF%?ͲSchwarz et al., 1999; Hirose et al., 2007ͳ͵ƲSLL-2
ƲÀďƝƠiyY̋˭˟˞-ʪęF-,˭˟˞Jʦ˅â8đE̙K,F
@G/Ͷ 
 <%͵Ʋ SLL-2ƲÀ3ò˅Ȃ2ʦ˅@Ǹ˓%ͲĲ 2-7BjͳͶěȂ/ʦ˅3ʈ_
^2˴Ʈ,@ŎǸ˓G%-DͲĲ 2-5Cͳ͵Ʋ SLL-2 ƲÀďƝƠiyY̋
3ò˅0@êžF-ʀĩGFͶ˭ ˟˞2˽ƌ0͇FA. tenuis2Yk ActL
A SLL-2@ò˅0êž%-DͲJimbo et al., 200; ĚȌ, 2010ͳ͵Ʋ SLL-2ƲÀ
ďƝƠiyY̋@˭˟˞0ť+ÁD2ÂɞJƺ)-ǅśGFͶ 
  
  
 21 
ʑʎ GalNAcʪęƠYk2ǃʤ-ȇˆ2ǿ˶ 
  
 ʑʎ,3͵A. tenuis 0CF˭˟˞2ɕƖJ͊ŞFʜ-+͵Gal͵GalNAc, 
GlcNAcJ˯&%ͶGlcNAc ʪęƠYk3Ǜ0ʛ˫Jˤ(%Ͷ<%͵_^-
˭˟˞2ßɜ0͇F Gal/GalNAcʪęƠYk3 SLL-22=˯éG+%
2, ʑ͵ªʎ,3 A. tenuis0F SLL-2ȂiyY̋2ßɜ82͇Jǿ˶%Ͷ
#2ʪǶ͵Ʋ SLL-2 ƲÀ3 A. tenuis 0CF˭˟˞2ɕƖJǞɾ0͊Ş͵#2_
^â,2êž@ǞD0éǰ%@22͵Ʋ SLL-2ƲÀďƝƠiyY̋2ěś03ˎ
D/(%ͶGalNAc3 A. tenuis 0CF˭˟˞ɕƖJ͊ŞFÔĞJƺ)-D͵
GalNAcʪęYk@˭˟˞ɕƖ0͇F-ǅśGFͶ#,͵ʑʎ,3͵A. 
tenuisD GalNAcʪęƠƫêJʛ˫͵ạ̏J˳ǴF--@0͵#2ƫê A. 
tenuis2˭˟˞ɕƖ0͇F.Jǿ˶%Ͷ 
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Ǯǖ-ǙȜ 
Ǯǖ 
 țʵɳɄƇŶ, 2011Ƅ 6Ǩ 19ǜ0ǂđ% A. tenuisʼÀJÃɞ%Ͷ˭˟˞Ǻ
NBRC1029203jO^ IMKĿĶ,͵25͵ÙƎƉ 80 µmol photon/m2/sec 2ǯ·,
Ǟƭ 12 ǡ͆͵Ǥƭ 12 ǡ͆,Ŀͩ%ͶŋƩ!% A. tenuisʈ2ͧ˂3͵¯
źȨȕ¢,˭˟˞Ǻ2Ŀͩǯ·-ěȂ0ͧ˂%ͶƲiWYk-2ƲÀ3§ŹŐŘ 
ŸɣÊ̵ǑǀCEƢ%&%Ͷɒ0ǗD/͍E Ã͵ɞ%˻˝3ħÙʠ˝ź
ȀĎÛ%Ͷ 
 
ǙȜ 
A. tenuisʙƵéȫ2Â˫ 
 -20,Ëŗ+% A. tenuisʼÀ2̷3 -͵20,åĈ+%YͲǺ
Ƌ¹ʁpl[͵ǷŽ͵Ă˘ɳͳJɞ+ʘɺ͵ͺÎ̀2ƵéȻȫͲ150 mM NaCl͵
50 mM Tris-HCl, pH 8.5ͳJù+ȭę%Ͷ#2Ɠ 21,500 xg͵4, 10ê̮͆ƛê
͕+ȯJʙƵéȫ-͵Ŝͫ0ÃɞF<,-20,Ëŗ%Ͷ 
 
GalNAcʪęe}Lc 6Bȅˇ2Â˫ 
 GalNAcʪęe}Lc 6Bȅˇ3 Jimbo et al.,Ͳ2000ͳ2ǙȜJ0Ⱥ+Â˫
%Ͷ 
 
GalNAcʪęƠYk2ê͕-ěś 
 1.5 mlk~0 100 µl2 GalNAcʪęe}Lc 6BȅˇJ 1 ml2ƵéȻȫJ
ù+ȭę͵380 xg, 1ê̮͆ƛê͕ȯJ͏%Ͷ2ÂȀJ 3Įˤ͵ȅˇ
Jȡȥ%Ͷȡȥ%ȅˇ0 A. tenuis ʙƵéȫ 200 µlJù͵Mini Disk Rotor 
BC-7101ͲǺƋ¹ʁxOTY}p, ǳȆĀ͵Ǳ­̸ͳ,B(Ek~JĮ̔!
/D͵4,ǢďƝ!%Ͷ#2Ɠ͵380 xg, 1ê̮͆ƛ+ȯJ͏%Ͷ
0ƵéȻȫJùȭęƓ͵380 xg, 1ê̮͆ƛ+ȅˇJȡȥ%Ͷ#2Ɠ͵0.2 M 
GalNAcJ 100 µlù+ GalNAcʪęƫêJȻé!%ͶȻéƫê3̴×MWþ
Jˤ͵15% (w/v) 2MYMq\Jɞ+ SDS-PAGE0CEê͕%Ͷǿé
G%xqJëEé͵\âȪþJˤ(%Ͷ#2Ɠ3͵ʑªʎ-ěȂ2 de novoa
YRaZč6ɲěƠǿʤ0CE͵2ƫêJěś%Ͷ 
 
 
 23 
cDNA̹ìșś 
 total RNA2Ƶé3 RNAiso PLUSͲiUxOTǺƋ¹ʁ͵ŐȢŽ͵Ƚ̉ɳͳJɞ
+͵p]0ƕ(+ˤ(%Ͷ< ͵ǘͯ/ A. teniusʼÀ 100 mgJ SK 
SK-200 ͲǺƋ¹ʁpl[ͳ0ÛG͵ȫÀʌʢ,æʪ%Ɠ 30ʄ͆͵0ƾ(+
ʘɺ%Ͷ0 1 ml 2 RNAiso PLUSJù+ 1ê͆nlYc͵ŝȵ, 4
ê͙͆ʺ%Ɠ͵ȯ 800 µlJĮĐ%ͶŎʜͥJ͏%?0 400 µl2 High-Salt 
Solution for PrecipitationͲPlantͳͲiUxOTǺƋ¹ʁͳJù%Ɠ0͵400 µl2
OgyvJùŝȵ, 10ê͙͆ʺ%Ͷ13,700 xg, 4͵10ê̮͆ƛê͕
͵ȯJ͏͵å% 75ͱ (v/v) Riv,ȚȑɑJȡȥ%ͶãƉ̮ƛ+
ȯJ͏%Ɠ͵ȚȑɑJ¨ɏ!%Ͷ#0ȼ˖Ȱ=̐ʠȕJ 100 µlù%ͶmRNA
2ʛ˫3 Poly ͲAͳ Purist MAG KitͲAmbion, Austin, TX, USAͳJɞ%ͶA. 
digitifera͵A. millepora2iWYk-2ZJǔì!%Ɠ͵¡ˀ,ËŗG
+F͡ľͲ64-69 aa͵232-138 aaͳDOͲ}Sqͼ5'-AAA TTC CTG 
TTC TTY CAC CC-3' ͵xcͼ5'-CAA CCA GTY ATC ACY TCC RT-3'ͳJÂ˫͵
GJɞ+iWYk-2Z̲ºŕJ PCR,ŇƂ!%Ͷ#2ŇƂ3Ͳ͵94°C
, 30ʄ, 60°C, 30ʄ, 72°C , 1êͳx 2_OY,Ͳ94°C, 30ʄ, 58°C, 30ʄ, 72°C
, 1êͳx 2_OY, Ͳ94°C , 30ʄ, 56°C, 30ʄ, 72°C, 1êͳx 2_OY,Ͳ94°C
, 30ʄ, 54°C, 30ʄ, 72°C , 1êͳx 2_OY,Ͳ94°C, 30ʄ, 52°C, 30ʄ, 72°C
, 1êͳx 20_OY͵,ˤ(%. ƖDG% PCRɝɑ3͵pCR4-TOPO ͲInvitrogen, 
Carlsbad, CA, USAͳ0ʨ̙K&Ɠ͵Őˊ˖ DH5ǺͲǺƋ¹ʁxOTjOrYc
ɹʋƭ Ǖ͵­Ā Ǳ͵­̸ͳ0Ə̋̔Ǉ!+YsZ%ͶcDNA3ʛ˫Ɠ B͵igDye 
Terminator v3.1 Cycle Sequencing KitͲApplied Biosystems, Foster City, CA, USAͳ
Jɞ+ďƝ! D͵NAa[_ ABI3130xlͲApplied BiosystemsͳJɞ+ș
ś%Ͷ#2 cDNAJŀ0+ RACEȜ0CEiWYk-2Z̲ºŕJŇƂ
!%Ͷ#2ŇƂ3̲ºŕɒɦɭOͲ}Sqͼ5'-ATC GCC CAC GCC ACC 
CTT ATT G -3'͵xcͼ5'-AGT TGG GGC TGA TCG CTT GTA GA-3'ͳJÂ˫
+ SMARTer RACE cDNA Amplification KitͲClontech, Mountain View, CA, USAͳ
0CEͲ͵94°C, 30ʄ, 64°C, 30ʄ, 72°C, 1êͳx 5_OY,Ͳ94°C, 30ʄ, 62°C
, 30ʄ, 72°C, 1êͳx 5_OY,Ͳ94°C, 30ʄ, 60°C, 30ʄ, 72°C, 1êͳx 20
_OY,ˤ(%ͶƖDG% RACEɝɑ0)͵ô̜2ǙȜJɞ+Ņŀ̹ìJșś
%Ͷ 
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qlp~lnNZ 
 qlp~liͲBio Rad LaboratoriesͳJɞ+ P͵VDFˋ Fluorotrans WͲPallͳ
0 A. tenuisʙƵéȫ-͚ġɶɡê͵ȻéɡêJ#G$G 30 µl )ġɶ!%ͶƲÀ
-2ďƝ3 SNAP i.d. ͲMilliporeͳJÃɞ%ͶPVDFˋJUelp0˪ɶ%Ɠ͵
PBS-T, 1/30ſ̽% Blocking OneͲrUOncYǺƋ¹ʁ͵­̸Ž͵­̸ƈͳ
Jġƌ%ͶCan Get Signal Solution 1ͲǱȠʣǺƋ¹ʁͳ,ſ̽% 1.0 µg/mlƲi
WYk-2ƲÀJȮù ŝ͵ȵ, 10ê͙͆ʺ%Ͷ#2Ɠ PBS-T,ˋJȡȥ%Ͷ
D0  ͵ Gan Get Signal Solution 2ͲǱȠʣǺƋ¹ʁͳ,ſ̽% 0.1 µg/ml2 HRP
ȃ́ƲP_X IgGƲÀͲħÙʠ˝źȀͳJù͵ŝȵ, 10ê͙͆ʺ%Ɠ͵PBS-T
,ȡȥ%Ͷǿé03͵Luminata Forte Western HRP SubstrateͲMilliporeͳJɞ
%Ͷ 
 
A. tenuis2˭˟˞ɕƖ0č;ƲiWYk-2ƲÀ2Ɛ͞ 
 A. tenuisʈJ 1.5 µg/ml2ƲiWYk-2ƲÀJĠ>¯źȨȕ¢,͵25
, 1ǡ͆ďƝ!%Ɠ͵˭ ˟˞Ǻ NBRC102920J 2,500 cellsù+ 25, 6ǡ͆ͧ
˂%Ͷ#2Ɠ͵ßɉɆ`ͤƙ͂ LSM510MetaͲCarl ZeissͳJɞ+͵
â0đE̙<G%˭˟˞2ǓJ˵ȶ%Ͷʫ˵˳Ǵ,3 ANOVAč6ƲÀ/Jť
ɋ0% Dunnett'sŎ̿Ȓ̕Jˤ(%Ͷ 
 
DyLight488ȃ́ƲiWYk-2ƲÀÂ˫ 
 ʑªʎ2ˠÙȃ́iyY̋2Â˫-ěȂ2ǙȜJɞ+Â˫%Ͷ  
 
ÚɩʨʸþŘǸ˓ 
 ʑªʎ,Â˫%~Mĳś%ƫɍ A. tenuisDëɐJÂ˫%Ͷëɐ3ˉy
}NƓ͵ʨʸ2ģıJ ImmEdge penͲVector Laboratoriesͳ,ı(%2' PBS,
5ê͆ȡȥFǍÂJ 2ĮʹE̛%Ͷ30 µl2~lWZȻȫͲ4 µl2ȋƁP_X
IgG0 36 µl2 PBSJù%@2ͳJù+ŝȵ, 1ǡ͆ďƝ!%ͶˠÙȃ́%
ƲiWYk-2ƲÀJ Can Get Signal Immunostain BͲǱȠʣǺƋ¹ʁͳ, 1/30
0ſ̽%ȻȫJ 30 µlù͵̰Ù, 1ǡ͆ďƝ!%Ͷ#2Ɠ PBS, 5ê͆ȡȥ
FǍÂJ 3ĮʹE̛%ͶFluoromount/PlusͲDiagnostic BioSystemsͳJʨʸ0ù
+UxVc,ŦÛ͵ˠÙͤƙ͂ IX 71ͲTycǺƋ¹ʁͳč6ßɉɆ
`ͤƙ͂ LSM510MetaͲCarl Zeissͳ,˱Ť%Ͷ 
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AtTL-2 ʨǇÀɫɘYi2ȁʗ 
 0.5 mlk~0 1 µl2 Nde	 2͵ µl2 10Hʲ˦ȫ Ͳ500 mM Tris-HCl, pH7.5͵
100 mM MgCl2͵10 mM DTT͵1 M NaClͳ͵ 3 µl2 0.08 µg/µl pET-16bYi 
ͲNovagen, Madison, WI, USAͳ͵ 14 µl2̐ʠȕJù 37, 1ǡ͆ďƝ!%Ͷ#
2Ɠ 2͵ µl2 10Loding BufferͲ0.9% (v/v) SDS 5͵0% (v/v) Ze 0͵.05% (w/v) 
BPBͳJù+ȭę͵0.8% (w/v) MVc\͗ȔȟûƓ͵ QIAEX
 Gel 
Extraction KitͲQIAGEN, Germantown, MD, USAͳJÃ(+͵ʱɓþ pET-16bY
i2ʛ˫Jˤ(%Ͷ 
 attl-2 ʾ˸͡ľJ GeneArt Strings DNA FragmentsͲInvitrogenͳ0CEŐˊ˖ɞ
0]qJǧ̯þ%Ɠ͵PCR Jˤ(%ͶPCRɞ̻ʢ3 KOD -Plus-ͲǱȠʣǺƋ¹
ʁͳJÃɞ ͵O3}Sqͼ5'-ATC GAA GGT CGT CAT TGT ACC CCG 
A-3'͵xcͼ5'-CGG ATC CTC GAG CAT TTA TTT CTG A-3'Jɞ%ͶPCR_
OY3Ͳ94°C, 2êͳx 1 Ͳ͵94°C, 15ʄ, 53°C, 30ʄ, 68°C, 50ʄͳx 25,ˤ
(%Ͷ 
 pET-16b 82 attl-2ʾ˸͡ľ2̤ʪ03͵In-Fusion HD Cloning KitͲClontechͳ
Jɞ%Ͷ1.5 mlk~0 1 µl2ʱɓþ pET-16bYi 1͵ µl2 5In-Fusion HD 
Enzyme Premix͵1 µl2ʛ˫% DNA͵2 µl2̐ʠȕJù+ȭę͵50, 15ê
͆ďƝ!͵Ȗ0ʺ%Ͷ#2Ɠ͵Őˊ˖ DH5ͲǺƋ¹ʁxOTjOrYcɹ
ʋƭͳ0Ə̋̔Ǉ+M|aĠǩ LBţőĿĶ,YsZ%Ͷ 
 5-)2]sJ 5 ml2 50 µg/mlM|aĠǩ LBȫÀĿĶJù 3͵7,
ǢĿͩƓ͵Plasmid Mini KitͲQIAGENͳJɞ+͵cqJƵé%Ͷ 
 
ʨǇiyY̋2ɫɘ 
 Őˊ˖ BL21ͲDE3ͳpLysSǺ0cq pET16b/attl-2JƏ̋̔Ǉ͵M|a
Ġǩ LBţőĿĶ, 37,ǢĿͩ%Ͷ#2Ɠ͵Overnight Express 
Autoinduction System 1ͲNovagenͳJɞ+͵25,ǢĿͩ+ʨǇiyY
̋2ɫɘJ˽Ū%ͶAtTL-22Ő̀˿˫2Ńę03͵200 ml 2ĿĶJķē}c]
0G+͵Ŀͩ%Ͷ 
 ʨǇ AtTL-22ʛ˫3µ2Ȃ0ˤ(%Ͷ10 ml2Őˊ˖ĿͩȫJ 4͵8,000 xg
, 10ê̮͆ƛê͕ȯJ͏%Ɠ͵5 ml2 50 mM ̼rpP͵pH 8.0J
ù+ȭę ã͵Ɖ̮ƛ+ȚȑJȡȥ%Ͷ2 ml2ƵéȻȫ Ͳ500 mM NaCl 5͵0 mM 
̼rpP, pH 8.0ͳJù͵Ȗȕ¢,ͺê͆̐͝ȝɻŉ͵4͵12,000 xg,
10ê̮͆ƛ%2'͵ĮĐ%ȯJ 0.20 µm Cellulose Acetateˋ ͲMqxnl
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YǱȠͳ,H̫%Ͷ2ȻȫJ͵ƵéȻȫ,ƃ˧þ% cOmplete His-Tag 
Purification ResinͲ1 ml, Roche, Indianapolis, IN, USAͳ0Ȯù%Ͷ15 ml 2Ȼ˳
ȫ,ȡȥ%Ɠ͵0.5 M Ojh,Ȼé%Ͷ  
 
de novoaYRaZ0CFʨǇiyY̋2̹ìɾ˼ 
 ̐ʠȕ,̠Ǵ%ȻéɡêJ0.5 mlnTe~k~Ͳ¿ĎYOp͵Ĩ
ŸĀ͵Ǳ­̸ͳ0ʆ+Dæʪ¨ɏ%ͶG010 µl250 mM NH4HCO3, pH 9.0
Jù95,5ê͆èɚ+ŋƠ!͵Ȗ,5ê͙͆ʺ+åĈ%Ͷ#2Ɠ͵0.5 µl
2pa Ͳ5 µg/ml, proteomics grade, Sigma-AldrichͳJù͵37,ǢȪþ
!%Ͷ2Ȼȫ 25 µlJZipTip C18ͲMilliporeͳ,ɂʷ%Ɠ͵MALDI-TOF/MS 
AutoFlex IIIͲBrukerͳJɞ+kqcl|ZJˤ(%ͶȎE25 µl0310 
µl20.2 % (v/v) X̼ 5͵ µl2MepspJù+LC/MS/MS TripleTOF 5600+ͲAB 
SCIEX, Framingham, MA, USAͳ0CEêǴ%ͶÃɞ%U3 V͵IOLAMO 200 
C-18 2.1 mm x 100 mmͲǺƋ¹ʁ̊ɜŁ͵ȷĀ͵Ǳ­̸ͳ,͵0.1% (v/v) X̼Jɞ
+͵0 – 100% 2MepspɂƉü̹0CEkqJȻé%ͶƖDG%Y
pZCE P͵epNovo+-deNovo Gui Jɞ+˳ǴJˤ(%ͲFrank and Pevzner, 
2005; Muth et al., 2014ͳͶ 
 
̍ˣəç͓ȣƠ˻ͫ 
 ̍ˣəą̇ȫ3͵1 ml2zp AĺˣȫJǂˣƓ͵0.85% (w/v) NaCl, 3Įȡȥ%
Ɠ 2͵5Î̀2 0.85% (w/v) NaCl,ƪɁ%@2J 4% (v/v)zp Aĺ̍ˣəą̇ȫ-
%Ͷ 
 96ʊ VƇpͲȬȘþƫǺƋ¹ʁ͵ʂƬŽ͵àƊɳͳ0 20 µl2ȻéɡêJù
͵ƵéȻȫͲ500 mM NaCl͵50 mM ̼rpP, pH 8.0ͳ, 2Îʞìſ̽
%Ɠ 4͵% (v/v)zp Aĺ̍ˣəą̇ȫJ 20 µlù 3͵0ê͆ŝȵ,͙ʺ%Ͷç͓ȣƠ
JʀǧŐſ̽ÎɖJç͓øÇͲHUͳ-%Ͷ  
 
˭˟˞2û2˱Ť 
 ¯źȨȕ,̠Ǵ% 0.22 mg/ml 2 AtTL-2ʨǇÀJ͵OYObQYa
|lpͲǺƋ¹ʁÿ̾_O, ŢŊŽ͵͙ųɳͳ0ġƌ%Ɠ 1͵0,000 cells/ml 2
˭˟˞ǺNBRC102920 2 mlÛ(%a0 10 µl )J 5Į0ê+ǐé%Ͷ
2͒͵ͤƙ͂Jɞ+˱ŤǋƐ%ͶǋƐ%ûɡ3 Particle Track and Analysis 
Ͳhttp://www.sanken.osaka-u.ac.jp/labs/bse/ImageJcontents/frameImageJ-en.htmlͳ 
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0CE˭˟˞2ûJǿ˶%ͶƖDG%̓̑0)+ Ę͵}-2˭˟˞2̦
ˤǙĞ2ŋþJʔé͵#2ƃĸ-ȃȺÐżJ˵ʔ%Ͷ 
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ʪǶ-ʿŤ 
GalNAcʪęƠYk2ê͕-ěś 
 GalNAcʪęe}Lc 6BȅˇJɞ+͵A. tenuisʙƵéȫD GalNAcʪę
ƫêJê͕%ͶGalNAc Ȼéɡê03 14.6č6 29.0 kDa2 2)2ƫêĠ<G+
%ͲĲ 3-1ͳͶGD2ƫêJpaȪþ͵de novoaYRaZ0CE̷
êMv̼̹ìJșś%Ͷ#2ʪǶ 1͵4.6 kDaƫê,3 EFENͲI/LͳVSGVK Y͵DQW
ͲI/LͳͲI/LͳASP͵HVNTVͲI/LͳAR2 3)2̷êMv̼̹ìƖDG%ͶGD
2̷êMv̼̹ìJĠ>iyY̋J ě͵ű2 A. digitifera2\voicJ
ť̅0ͥ¼iyY̋Jǿʤ%-H  ͵ adi_v1.13780ǿéG%ͲEÏͼ6.7 x 10-6ͳ 
ͲĲ 3-2ͳͶ2iyY̋3VW Crassostrea gigas2 tripartite motif-containing 
protein 22̹ì2̷-ͥ¼%Ͷ2̹ì03ʜ2),FvO̼Jê˳
FvOsjf2k}Ġ<G+%-D͵14.6 kDa2ƫê3ʜʪę
iyY̋,FĕˆƠFͶ<% ͵2iyY̋3zp0+ʂʩË̂0͇
F ͲYlikallio et al., 2013ͳͶ 
 Ǚ 2͵9.0 kDaƫêJêǴ%-H N͵ͲI/LͳͲI/LͳFGVTAGK- VXXXGWHVFK
ͲX3Ǟ/Mv̼Jʀͳ2 2)2̷êMv̼̹ìƖDG%ͶGD2̹ì0
)+@˷-ěȂ0 A. digitifera \voicJɞ+ͥ¼iyY̋Jǿ
ʤ%-H͵adi_v1.08085ƖDG%ͲEÏͼ7.6 x 10-8ͳͶ2iyY̋3U~p
Vs2Yk2 1),FiWYk-2- 47.7 %2Mv̼ěɖJʀ%ͲĲ
3-3ͳͶ GalNAcʪęe}Lc 6B0 A. tenuisʙƵéȫJʪę!%Ɠ N͵ANA,
èɚF-͵14.6 kDaƫê3ȻéG%͵29.0 kDa3ȻéG/(%ͲĲ 3-4ͳͶ
iWYk-23 GalNAc G͵lcNAc0ʪęF N͵ANA03ʪę/(%ͲOkino 
et al., 1995ͳ-D͵29.0 kDaƫê3iWYk-2-ěȂ2ʜʪęƠJƺ)-I
(%Ͷ#,͵29.0 kDaƫêJ AtTL-2-Ĝ³%Ͷ 
 iWYk-22ˣəç͓ȣƠ3͵)2˖ɠǰ2nO]̼AŎʜ0
CE͊ŞGF%?͵ɦɑ˼́0͇F-ʀĩGFͲInamori et al., 1999; 
Kawabata and Iwanaga, 1999ͳͶǙ͵zq˟2ʉ Hydractinia echinata3i
WYkZ̲ºŕ CTRNJƺ(+F@22͵Ŏʜ2Ʊ0CE̲ºŕ
ɫɘ3ǝ/(%Ͷ<%͵̟̔ä PCRCE͵CTRN2̔äɑ3tƅɜD
ɶɜ%Ɠµ͌,ǿéG%ͶIn situ wO~jfaCE C͵TRN mRNA3͵
2ē2ģE02=0êžF-I(%ͶD0̎ǻ2ʈͲ<&ēͅ
+/ͳ,3ũǰē0/F-©ȶGFŃƭ0êž+%-D i͵WYk
3ò˅ûɑ0+ˍɊÚɩµō2ƑöJƺ)-ƞIG+FͲMali et al., 2006ͳͶ
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iWYk-2Z̲ºŕ3͵ěű_^2 A. palmata͵A. millepora͵A. 
digitiferaAMontastrea feveolate͵Oculina diffusa͵O. robusta͵O. varicosa,˯é
G+Fßɜ82Ƒö3Ǟ&(%ͲSchwarz et al., 2008; Eytan et al., 2009; 
Meyer et al., 2009; Shinzato et al., 2011ͳͶ͵˭˟˞3_^0-(+ɦɑ,
F-D͵2Yk˭˟˞ɕƖ0͇+FĕˆƠFͶ  
 
AtTL-22 cDNA̹ìșś-iWYk-2ͥ-2ɲěƠȒ̕ 
 A. digitifera A͵. millepora î͵ÍÀ2 A. tenuis2iWYk-2Z2Mv
̼̹ìJǔì!%Ͷ#2ʪǶ͵iWYk-2-ěɖ 48.1%,(%@22͵
_^ɠǰ2iWYk-2Z-3 80%µ2ěɖ,(% ͲĲ 3-5ͳͶ#
,͵A. tenuisJ͏_^2iWYk-2Z2ß̷̡êͲ97-103Ȏŀč6͵
224-230Ȏŀ2Mv̼̹ìͳJ@-0+͵iWYk-2Z cDNA2̷
JŇƂ%Ͷ2̹ìDOJÂ˫+ RACEȜ0CE AtTL-22 cDNA̹
ìJșś%Ͷ#2ʪǶ͵iWYk-2Z2 ORF3 801 bp,͵ʾ˸̹ì3
267ȎŀJĠK,% ͲĲ 3-5ͳͶ2̹ì3iWYk-2Z2#G0ͥ¼͵ 
de novoaYRaZ0CEƖDG%̷êMv̼̹ì-ŚÜ0ˏ%Ͷ 
 nW_cŐŘ2MatzD3͵A. tenuis 2pcYp˳ǴJˤ(%Ͷ#2
ǅśMv̼̹ì03 AtTL-22ɲě̹ìĠ<G+F͵AtTL-2-3ɦ/F̷ê
@Ŏ˯DG%ͲĲ 3-5ͳͶA. digitifera ,3iWYk͸̲ºŕ3)˯&
G/(%Ͷ#G0@ID ͵AtTL-2 0ˬǓ2̹ìŗĵF23͵Ŏĺ2ŗ
ĵJʀĩFͶOculina varicosa,3 Í͵À0CEɦ/F̹ì2iWYk-2
ZɫɘF-łĢG+FͲHayes et al., 2010ͳͶG3͵bnN~e
Ya0CȄ(%-łĢG+FͶjPN2ˍɊ̱ƴ˾0CG4 ɜ͵ɑ3
ɜŗ0ǩï/̲ºŕJ@)@2̱ƴG͵̦ þ+ͶGJbnN~eYa
-ĥ6 Ú͵ɩAĒʛ/.2ɦɑ˼́0͇IF̲ºŕ,Ŏ˯DGFͶC(+Yk
2C/ɦɑ˼́0͇IFiyY̋0@ŎͲWoolhouse et al., 2002; Mah et al., 
2005; Moy et al., 2008; Iguchi et al., 2011; Manoharan et al., 2012ͳͶbnN~e
YaG%̲ºŕ3]qŋþ+@Mv̼ŋþ/ěʽʺǇ ]͵q
2ŋþ0CEMv̼@ŋþF͚ěʽʺǇ2öę0CEǃʤGFͲYang and 
Bielawski, 2000ͳͶMv̼̹ì2ŋþʜ́˼̷́½A#2̘̚,̏G4͵ʜ-
2ʪęAʪęøŋþFͶÄ4 C͵-iOYk2Ńę͵ʜ́˼̷́½2Mv
̼̹ì EPN2Ńę3Man0ʪęF͵QPD0ŋþF- Galʪęĺ0ŋIF
ͲDrickamer, 1992ͳͶȨȠƠʱ˟2 Laxus oneistusA Stilbonema majum3˩͛0
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ßɜxYnMJ@(+E͵#2Ǆɶ03 C-iOYk Mermaid͇+
FͲBulgheresi et al., 2006ͳͶːĤȬ-0͵Mv̼̹ìŋþ%Mermaid
Z,3ßɜxYnM82ʪęƠŋþ%-D M͵v̼̹ìßɜ!
FßɜxYnM2̱ƴ0͇F-ʀĩGFͲBulgheresi et al., 2011ͳͶěȂ2
ÄU~pVs Carcinoscorpius rotundicauda2Yk carcinolectin 52OgY
k,@łĢG+FͲZhu et al., 2006ͳͶǙ͵ěʉ2_^,@ɦ/Fɛņ,
3ɦ/Fʞʫ2˭˟˞JËƺ+F-łĢG+FͲRodriguez-Lanetty et al., 
2001; LaJeunesse, 2002ͳͶěYq2˭˟˞,@ʦ˅˩͛2ʜ́ạ̏ɦ/F
-ͲLogan et al., 2010ͳD͵î2˭˟˞JɕƖF%?03͵Yk2ʜʪęƠ
@ŋþFƜˮFͶƕ(+ i͵WYk-22Z,F AtTL-23ɛņ0̯
%˭˟˞JɕƖF%?0 ʜ͵ʪęƠ0Ɛ͞2FMv̼̹ìJŋþ!+F2
@G/Ͷ 
 
AtTL-2-ƲiWYk-2ƲÀ-2ďƝ 
 ʑªʎ,̜9%C0 Ʋ͵ÀJɞF-0CE͵˭ ˟˞ɕƖ0#2ƲĊ͇F
Jǿ˶F-ĕˆ,FͶ#,͵ƲiWYk-2ƲÀJÛƮ͵AtTL-2-
ďƝFJǿ˶%Ͷ< ͵PRci˳Ǵ0CE AtTL-2-2ďƝƠJǿ˶%
ƲÀ-2ďƝ˯DG/(%ͶǙ͵qlp~lnNZJɞ+͵ƲiWYk
-2ƲÀ- AtTL-22ďƝƠJǿ˶%ʪǶ͵͚ġɶɡê-3ďƝ! ͵A. tenuisʙ
Ƶéȫč6 AtTL-2JĠ> GalNAcȻéɡê-ďƝ%ͲĲ 3-6ͳͶqlp~lnN
Z,3 AtTL-2-ďƝ%ͲĲ 3-6ͳͶ%(+͵±ĮÃɞ%ƲÀ3͵iWYk
-22ʍÀạ̏J˼́+F-ʿDGFͶ 
 ȉ0͵ƲiWYk-2ƲÀ AtTL-22ʜʪęƠJ͊ŞFğJǿ˶%Ͷ
AtTL-23̠ǴF-̠Ǵˋ0ġɶF%?͵āê/̀JɾË,/(%-D͵
ʙƵéȫ0Ʋ AtTL-2 ƲÀJù%Ɠ͵GalNAcʪęe}Lc 6B0CE AtTL-2 
ʛ˫,F.ǿ˶%ͶƲÀ-ďƝ!/Ńę3 GalNAc Ȼéɡê0
AtTL-2=DGF20ť ͵D?ƲÀ- 1ǡ͆ďƝ!%ʙƵéȫJɞF-͵
Ȼéɡê0 AtTL-2=DG/(%ͲĲ 3-7ͳͶ%(+͵2ƲiWYk-2
ƲÀ3͵AtTL-22ʜʪęƠJ͊ŞF-ê(%Ͷ#,͵2ƲÀJɞ+
AtTL-2˭˟˞ɕƖ̫ʇ0͇F.Jǿ˶F-0%Ͷ 
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AtTL-22˭˟˞ɕƖ̫ʇ82͇ 
 ƲiWYk-2ƲÀJɞ+ AtTL-2 A. tenuis2˭˟˞ɕƖ̫ʇ0͇F
ǿ˶%Ͷ#2ʪǶ͵̡Ɓ2Ńę3 20.5 ± 8.4 cells/polypɕƖ%͵ƲiWYk
-2ƲÀJùF-ǩƦ0͊ŞG%Ͳ4.8 ± 3.8 cells/polypͽP ; 0.01ͳͶǙ͵Úɩ
ôƲÀ,3 24.8 ± 5.8 cells/polyp-˭˟˞ɕƖ0Ɛ͞/(%ͲĲ 3-8ͳͶC(+͵
AtTL-2˭˟˞ɕƖ̫ʇ0͇F-ʀĩGFͶ 
 
AtTL-22ʨʸêž 
 ˠÙȃ́%ƲiWYk-2ƲÀ0CFÚɩʨʸþŘǸ˓0CE͵AtTL-22ʨʸ
êžJǿ˶%Ͷ#2ʪǶ͵AtTL-23ò˅Aßɜ¢2˭˟˞2ʦ˅˩͛͵â̷2ʦ˅
2̷0êž+F-ʀG%ͲĲ 3-9ͳͶ%(+͵AtTL-23ò˅CEǐé
GF-,͵˭ ˟˞ɕƖ̫ʇ0͇+FĕˆƠFͶǸ˓G%ò˅3ˢǚɓ
2ạ̏ɾ˼G%ͶD0 AtTL-2êž+%ò˅3͵ú̏ȝ̓ 550 nm 0C
EˠÙJɫFò˅&(%ͶActLêžFò˅ͲĚȌ, 2010ͳAƲ SLL-2ƲÀďƝ
ƠiyY̋êžFò˅-3ɦ/Fò˅&(%Ͷò˅ɫŨGF-, Ǐ͵ǉ
Fµō0@ͪJƿɕ%E ³͵ɶ%EFȇˆFͲKass-Simon and Scappaticci, 
2002ͳͶC(+ AtTL-23ò˅CEǐéGF-,͵˭ ˟˞0ÂɞF-ǅśGFͶ
<%͵AtTL-23ßɜF˭˟˞ʦ˅˩͛0@êž+%-D͵AtTL-2ʪę
%<<ʦ˅â8đE̙<GF-ǅśGFͶYk3̇ͦJÉ̦FTgsÂ
ɞF-DͲWilson et al., 1999ͳ͵AtTL-2@ěȂ2ÂɞF2@G/
Ͷ 
 SLL-2AƲ SLL-2ƲÀďƝƠiyY̋3ʨʸÜÀêž+% A͵tTL-23ɒś
2̷ê0êž+%Ͷ%(+͵AtTL-23 SLL-2AƲ SLL-2ƲÀďƝƠiy
Y̋-3ɦ/FȇˆJƺ)-ǅśGFͶ  
 
ʨǇ AtTL-22Â˫ 
 A. tenuis2 AtTL-23ƙ̀2%?ʛ˫<éǰ ͵AtTL-2ʛ˫ȃĨ2˭˟˞
0ťFȇˆJǞD0F-éǰ/(%Ͷ#,͵AtTL-22ʨǇÀJÂ˫
F-0%ͶɫɘYiJŐˊ˖ BL21ͲDE3ͳpLysSǺ0Ə̋̔Ǉ O͵vernight 
Express Autoinduction System 10CEɫɘJ˽Ū%-H S͵DS-PAGE,AtTL-2
ʨǇÀ2©ƥêŕ̀Ͳ30 kDaͳ-ˏFɂxqǿéG%ͲĲ 3-10ͳͶG
0CE AtTL-2ʨǇÀɫɘ+F-ǅśG%Ͷ 
 ɫɘ˽ŪG%ʨǇ AtTL-23 3͵7,ǢĿͩF-͵̐͝ȝɻŉʦ˅2̮ƛê
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͕Ɠ2ȯ0Ȓ9 Ț͵ȑ0Ŏŗĵ%ͲĲ 3-10ͳͶG3Ő̀0ɫɘ%ʨǇAtTL-2
ȋƁ0ƳEɧ<G Ŧ͵ÛÀ-/(%%?-ƞIGFͶ#,ȋƁ/Ƴɧ=JÉ̦
F%? 2͵5, AtTL-22ɫɘ˽ŪJˤ(%Ͷ#2ʪǶ͵ʨǇ AtTL-2 ĕȻƠɡê
0êɡGF-I(%ͲĲ 3-11BͳͶʨǇ AtTL-203 His-Tag³ùG+
F2, Ő͵ˊ˖ʙƵéȫJsl[WpU0CFM}NsnNʛ˫F-
0CE AtTL-2ʨǇÀJʛ˫F-0%ͲĲ 3-11AͳͶɫɘ˽ŪG%ƫê3͚
ġɶɡê03Ġ<G ͵Ȼéɡê02=ȻéG%ͲĲ 3-11ͳͶ Ȼéɡê2ƫêJp
aȪþ͵kqcl|Z%-H͵AtTL-22 9Í2|Y2'
8Í2|YMv̼̹ì0ˏ%Ĳ 3-12ͳͶ<%͵2Ǘɐ0)+ LC/MS/MS
0CF de novo ̹ìêǴJˤ(%-H͵AtTL-2 2̹ì-ˏF̹ì 3)ƖD
G% ͲĲ 3-13ͳͶC(+ Ȼ͵éG%ƫê3 AtTL-2ʨǇÀ,F-ɾ˼G%Ͷ
ƖDG%ʨǇ AtTL-22ç͓ȣƠJȶś%-H P͵_X̍ˣə,3ç͓ȣƠ˯
DG/(%͵zp Aĺ̍ˣə,3 64 HU2ç͓ȣƠ˯DG%ͲĲ 3-11AͳͶi
WYk-2@P_X̍ˣə,3/zp Aĺ̍ˣəJç͓ͲOkino et al., 1995ͳ͵
AtTL-2-Ơ̋ͥ¼%-D͵ȣƠJ@) AtTL-2ʨǇÀƖDG%-I
(%Ͷ 
 
˭˟˞2̨ȟ̩û0č;ʨǇ AtTL-22Ɛ͞ 
 ƲÀJɞ%Ŝͫ0CE͵AtTL-2_^0CF˭˟˞ɕƖ0͇+F-3
I(%͵#2Âɞ0)+3ǞD0éǰ/(%Ͷ#,͵ʨǇ AtTL-2Jɞ
+˭˟˞82Ɛ͞Jǿ˶%ͶIMKĿĶ¢2˭˟˞Ǻ NBRC1029203͵#2Ń,
Į̔+̨ȟ+FͶʨǇ AtTL-2JW|DǐéF-͵˭˟˞
3W|0Ğ(+Į̔/DB(E˽ƌG ͵F½ʺ0F-#2Ń,
Į̔%ͲĲ 3-14AͳͶ˽ƌGF˭˟˞2̢Ɖ3͵ʟ 0.4-1.3 µm/sec&(%Ͷ  
 #,͵AtTL-2.2iOZ,˭˟˞8ÂɞFǿ˶%Ͷ< ͵Í2˭
˟˞2Į̔F˲ƉJ˳Ǵ%ͲĲ 3-14BͳͶ#2ʪǶ͵˭˟˞2Į̔F˲Ɖ2ƃĸ
3 AtTL-2JȮù/(%ŃęͲ54.12.89ͳ- AtTL-2JȮù%Ńę-,ż3/
(%Ͳ54.45.18ͳͶǙ͵˭˟˞2Į̔F˲Ɖ2ȃȺÐż3 AtTL-2JȮù%
ŃęͲ15.74.73ͳ͵ Ȯù/ŃęͲ9.071.33ͳ-Ȓ̕+ǩƦ0Ő/(%Ͷ
Į̔F˲Ɖ0ŋþ/Ńę #͵2Ń,Į̔F @͵@Į̔F˲Ɖ4D)
- G/DĮ̔FͶ%(+ AtTL-23͵˭˟˞2Į̔F˲Ɖ4D)͒0
ǙĞJŋþ! ͵ģ̘8˽ƌ!F-ǅśGFͶȉ0.2iOZ,˭˟˞
ʆûF2˳Ǵ%Ͷ˽ƌGF˭˟˞2û03͵Į̔Fû-͵ʆûFû
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Ġ<G+FͶ%(+͵ʆûFû2=JđEé+˳Ǵ%Ͷ#2ʪǶ͵
ŻĮ̔/DǙĞ8˽ƌGF˭˟˞2Ńę Į͵̔FǙĞ0Ğ͒00Ğ
(+ʆûF-ê(%ͲĲ 3-14CͳͶ2C0+ A͵tTL-23˭˟˞Į̔
FǙĞ0Ğ͒0˲ƉJŋþ!+ģ̘8˽ƌF-ǅȶGFͶ 
 <</ɜɑ2ʛŕJɞ+ ʛ͵ŕ-͜ȓ2û2͇ÈɹʋG+FͶ2û
03Ȃ/įŕ͇+F #͵2â U͵aPOT͜ȓ̩û2˿ʖ0̿
ˮ&-ɷDG+FͶUiPO Ciona intestinalis2ʛŕ2Ńę͵ǡɭ/U
aPǝͲUaPxcpͳ2͒0͜ȓȝƏŋþǙĞŋIF-łĢG
+FͲShiba et al., 2008ͳͶD0͵ʜ́͜ȓ2û0͇FÄ-+Ps 
Hemicentrotus pulcherrimus2 flagellasialinFͶflagellasialin3ʛŕ͜ȓ2
OYqO0 80-90%ʜ́,,+FʜiyY̋,E͵2ʜ́0ʪę
FƲÀJɞF-ʛŕâ2UaPOTɂƉǝ ʛ͵ŕ2û͊ŞG%
ͲMiyata et al., 2006ͳͶ%(+͵2 flagellasialin2ʜ́0ÁD2įŕʪę
F-0CE U͵aPOTʦ˅â8ȤûF-0CE ʛ͵ŕ2̩ûŋþ
F-ǅȶGFͶěȂ2-˭˟˞0@̏+F2@G/Ͷ͜ ȓȴ͜ȓ˞
03͸ǭ2͜ȓʶ͜ȓ-Ȅ͜ȓFͶ#G$G2͜ȓ2Ƒö3͵Ȅ͜ȓ3ǅ̦͵ʶ
͜ȓ3̦>ǙĞ0͇F-ʿDG+FͲNakai et al., 2013; Miyasaka et al., 
2004ͳͶ%(+ A͵tTL-2 3˭˟˞2ʶ͜ȓ0ʪęF-,ǙĞJñƗ A͵tTL-2
2ɂƉü̹J˼́+˭˟˞3˽ƌGF2@G/Ͷ 
  
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ʑĭʎ A. tenuisD2˭˟˞2ê͕-ßɜɓƩ2ǿ˶ 
 
 G<,ˤ(+% A. tenuis2˭˟˞ɕƖŜͫ,Ãɞ%˭˟˞Ǻ3͵9+ A. 
tenuisɠǰ,3/Ͷ<%͵U~ȨATcpMĄ̷ĶľJ͏ƫɍ_^2
:-K.3Yq C0űF˭˟˞-ßɜ+FͲvan Oppen et al., 2001; 
LaJeunesse et al., 2004; Yamashita et al., 2013ͳ͵_^ɠǰ2ʬ´Ŀͩĕˆ/˭˟
˞Yq CǺ3<&ƖDG+/Ͷǭǰ2 A. tenuis2˭˟˞ɕƖ̫ʇJǿ˶F
03͵A. tenuisɠǰ2˭˟˞ǺJą͕FƜˮFͶ 
 Ǚ͵IshikuraD3Š¤ʙƵéȫJĠ>ĿĶ,ĿͩF-,a]VO Tridacna 
croceaDYq C2˭˟˞ǺJą͕%ͲIshikura et al., 2004ͳͶ%(+
A. tenuis 0+@ Š͵¤ʙƵéȫJĠ>ĿĶ,ĿͩF-0CEYq CǺ2
˭˟˞ǺJƖDGFĕˆƠFͶ#,͵IshikuraD2ǙȜJɞ+͵A. tenuis
Dßɜ+F˭˟˞Jê͕F-0%Ͷ<%͵ƖDG%˭˟˞Ǻ3 A. tenuis-
ßɜJʮƺFǿ˶͵˭ ˟˞-2ßɜɾʍ̫ʇJɹʋF20ǩɞ/Ǻ,Fǿ
˶%Ͷ 
 
  
 35 
Ǯǖ-ǙȜ 
Ǯǖ 
 2013Ƅ 12Ǩ 6ǜ0ǩ͍¹ʁo}NcͲ¸£Ž͵àƊɳͳCĚÛ%țʵɳɝ
A. tenuisJÃɞ%Ͷ¯źȨȕ3MARINE ART SF-1ͲŐ͈˝ɹͳJÃɞ%Ͷ˭˟
˞3 IMKĿĶͲħÙʠ˝ͳ¢, 25͵80 µmol photon/m2/sec,ǞǤģǪ 12h:12h,
Ŀͩ%ͶŋƩ!% A. tenuisʈ2ͧ˂3͵¯źȨȕ¢,˭˟˞Ǻ2Ŀͩǯ·
-ěȂ0ͧ˂%Ͷɒ0ǗD/͍E͵Ãɞ%˻˝3ħÙʠ˝źȀCĚÛ%Ͷ  
 
ǙȜ 
A. tenuisD2˭˟˞ê͕-Ŀͩ 
 < ǂđ% A. tenuis]s2̷J|elp,)<=/D¯źȨȕ¢,ȡ
ȥ%Ͷ#2Ɠ͵¯źȨȕJĠ>WaterPik ͲDoltz EW-DJ40, Panasonic, ̈́ɴŽ͵
Ő͈ƈͳJɞ+͵A. tenuisDʨʸJ3-(%Ͷ_^ʨʸ-˭˟˞2ȭęȻȫ
Jŝȵ, 362 xg͵5ê̮͆ƛ͵ȯ3î2 15 mlk~8ʆ͵GJ A. tenuis
ʙƵéȫ-%Ͷ˭˟˞lp03 40 µg/mlM|a 4͵0 µg/ml UrOa
JĠ> IMKĿĶJ 10 mlù͵ŝȵ, 362 xg͵5ê̮͆ƛȯJ͏%Ͷ2ǍÂ
J 3ĮʹE̛͵˭˟˞lpJȡȥ%Ͷ#2Ɠ͵˭˟˞lp0Ʋɜɑ̋Ͳ1 
mg/ml sa G͵2 mg/ml cppOa͵1 mg/ml UrOa͵0.2 
mg/ml uTOa͵15 µ/mlg Nystatin͵6 µg/ml RcOa͵8 µg/ml \
iOa  ͵ 16 µg/ml Wa B͵12 µg/ml np_OY͵12 µg/ml x
]OaͳJĠ> IMKĿĶ 10 ml Jù+ȭę͵GJ˭˟˞Ȼȫ-%Ͷ24
ʊp ͲNuncͳ0 400 µl2˭˟˞Ȼȫ 8͵00 µl2 IMKĿĶ 8͵00 µl2 A. tenuis
ʙƵéȫ͵2 µl2ª̼þ\sPJù+Ŀͩ%Ͷ1Ǩ͆Ɠ͵˭˟˞Ňȏ
%Ŀͩȫ 500 µlJî2PQ0ʆ ǘ͵ IMKĿĶJ 1.5 mlù+ãƉĿͩ%Ͷ
Ňȏřś%2Jɾ˼%Ɠ͵ͤƙ͂,ͷʦ˅2˭˟˞Jê͕͵96ʊiOi
pJɞ+Ŀͩ%Ͷ  
 
ê͕%˭˟˞Ǻč6Š¤D2 DNAƵé 
 Ŀͩ%˭˟˞Ǻ2 DNAƵé3 Aljanabi and Martinez2ǙȜJÌȋ+ˤ(%
ͲAljanabi and Martinez, 1997ͳͶ˭˟˞Ŀͩȫ 1mlJ 1.5 mlk~8ʆ͵ŝȵ
, 10,000 xg 5͵ê̮͆ƛ+ȯJ͏%Ͷ0 100 µl2ƵéȻȫ Ͳ0.4 M NaCl͵
10 mM Tris-HCl, pH 8.0 , 2 mM EDTA, pH 8.0ͳJù͵2ê͆̐͝ȝɻŉ%Ɠ͵
20 µl 10% (w/v) SDS͵2 µl 2 20 mg/ml nrf KJùȭę+D͵55
 36 
, 4ǡ͆Ëȵ%Ͷ#2Ɠ 6 M NaClJ 75 µlù 30ʄ͆ǌƷ%Ɠ ŝ͵ȵ, 30ê͆͵
10,000 xg,̮ƛ%ͶȯJî2 1.5 mlk~8ʆ%Ɠ ʒ͵̀2Ogyv
Jù+ȭę-20, 1ǡ͙͆ʺ%Ɠ͵4, 20ê͆͵10,000 xg,̮ƛȯ
J͏%Ͷ1 ml2 70% (v/v) RivJù+ȭę%Ɠ 4͵, 10ê͆ 1͵0,000 xg
,̮ƛ%ͶȯJ͏ŝȵ,lpJ¨ɏƓ͵50 µl2̐ʠȕ,Ȼ˳%Ͷ 
 
˭˟˞2Yq2ǿ˶ 
  ˭˟˞Yq2șś3 Yamashita and Koike2ǙȜ0ƕ(%ͲYamashita and 
Koike, 2013ͳͶPCR̻ʢ3 KOD DashͲǱȠʣǺƋ¹ʁͳJÃɞ͵µ2_OY
, PCRJˤ(%ͼͲ94°C, 45ʄ, 51°C, 45ʄ, 72°C, 1êͳx 25,Ͳ72°C, 5êͳ
x 1ͶPCRɝɑ3 pCR4-TOPOͲInvitrogenͳ,_~YsZ͵DNA a[
_ ABI3130xl ͲApplied BiosystemsͳJɞ+șś%Ͷ 
 
˭˟˞2 ITS͡ľ0Fʞʫȅ2Âƫ 
 ʑʎ,Ãɞ%˭˟˞Ǻč6 A. tenuisɠǰ2˭˟˞Ǻ2 ITS͡ľ2Ņŀ̹ì3
CLC Main WorkbenchVersion 7.0ͲCLC bio, DenmarkͳJɞ+kMO
pJˤ(%ͶÃɞ%˭˟˞Ǻ2MYelaɥė3Ĳ 4-10ʀ%ͶMO
pƓ3 Neighbor-JoiningȜJɞ+êŕʞʫȅJȁʗ%ͲSaitou and Nei, 1987ͳͶ
ŅŀʺǇo3 Kimura 80Jɞ%ͲKimura, 1980ͳͶ~pcplÏ3 1,000
Į2ʹE̛˵ʔ0CEȗ?%Ͷ 
 
A. tenuis0CF˭˟˞ɕƖ-â,2Ňȏ 
 ŋƩ!% A. tenuis0˭˟˞Ǻ NBRC102920- A. tenuisɠǰ2˭˟˞Ǻ
J 1,500 cellsù+ 24ǡ͆Ŀͩ%Ɠ ß͵ɉɆ`ͤƙ͂Jɞ+â2˭
˟˞ǓJ˵ȶ%Ͷ#2Ɠ 2͵-3ǜ͆͑,ͧ˂ȨȕJǘ¯źȨȕ0¬Ǉ 3͵0ǜ͆
â2˭˟˞ǓJ˵ȶ%Ͷ 
 
A. tenuis2ƫ̓č6˭˟˞-2ßɜɓƩ2Ȓ̕ 
 ˭˟˞Ǻ NBRC102920č6 A. tenuisɠǰ2˭˟˞ǺJɕƖ% A. tenuis
Jʟ 4Ǩ͆˭˟˞2Ŀͩǯ·-ěȂ2ǯ·,ͧ˂%ͶŜÀͤƙ͂Jɞ+ ɦ͵/F
˭˟˞Ǻ,ͧ˂%ÍÀ2_OdJȒ̕%Ͷ˭ ˟˞-2ßɜɓƩ2Ȓ̕3͵˭ ˟˞2
Y}N aˠÙJƻȃ0͘˓LEDͲ470 nmͳJɋŨF-,˵ȶ+Ȓ̕%Ͷ 
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ʪǶ-ʿŤ 
A. tenuisD2˭˟˞2ê͕ 
 ±Į2ǙȜ0CE A. tenuisDßɜ+F˭˟˞ƖDG%Ͷ˻ ͫ% 6Í2P
Q2'͵4Í,˭˟˞2Ňȏ˱ŤG%ͶGD2˭˟˞2YqJǿ˶%
-H I͵TS͡ľ2̹ì3OgXkYqW Discosoma sanctithomaeɠǰ2˭˟
˞Ǻ CCMP2466-ˏ%-D͵Yq C1,F-ê(%ͲĲ 4-1ͳͶ
2Ǻ3͵í?+_^DƖDG%Yq C12˭˟˞Ǻ,(%Ͷ#,͵2
ǺJ AtJK-C1-Ĝ³%Ͷ 
 
A. tenuis0CF AtJK-C1Ǻ2ɕƖ-â,2Ňȏ 
 ȉ0͵AtJK-C1  A. tenuis -ßɜĕˆ,Fǿ˶%ͲĲ 4-2ͳͶA. 
tenuis3 AtJK-C1ǺJɕƖ%@22Ͳ8.0  3.2 cellsͳ͵ 24ǡ͆Ɠ,3
NBRC102920CE3Ŭ/(%Ͳ13.6  2.7 cellsͳ ͲĲ 4-1AͳͶNBRC102920Ǻ
3 13ǜɰ<,Ňù Ͳ276.7  125.5 cellsͳ%Ɠ͵19ǜɰDȲŬ͵30ǜɰ,
3 6ÍÀ¢ 2ÍÀȍ0͵ȎE3 156.0  61.6 cells,(%ͲĲ 4-2BͳͶ#2
2ģE03ĝé%-˯DGF˭˟˞2ńŐ̀0(%ͶǙ͵AtJK-C1Ǻ,
3˭˟˞ɕƖD 13ǜɰCEŇȏ& 3͵0ǜɰ,3 635.0  168.0 cells0/(%Ͷ
̡Ɓ,@˭˟˞-2ßɜJʮƺF%?0˭˟˞Jĝé-ȶśG+F
ͲKoike et al., 2007; Yamashita et al., 2011ͳ͵ßɜɓƩƣ/F-#2̀Ő̀0
/FͲFujise et al., 2013ͳͶC(+͵NBRC1029203 A. tenuis ʈ-ßɜʮƺ
éǰ/Ǚ͵AtJK-C13͵̓Ǫ͆ßɜɓƩʮƺ,F-ʀĩGFͶ 
 â,2 AtJK-C12ŇȏͅŔ3 NBRC102920CE@̧ N͵BRC1029202Ň
ȏȊ<(% 13ǜɰDŇȏJͅŔ%ͶˍɊǯ·2 A. tenuisʈ2Ŏ3
Yq A-ßɜ+F͵6ǨƓ03Yq CA D@ƺ)C0ŋþF
ͲYamashita et al., 2013ͳͶ%(+͵A. tenuis3Ŕ? AtJK-C12ŇȏJưñ+
E͵FǡǪ0/F-ŇȏJͅŔ!FCñƗ+F2@G/Ͷ 
 
ɦ/F˭˟˞ǺJɕƖ% A. tenuis2ƫ̓2Ȓ̕ 
 ɦ/F˭˟˞ǺJɕƖ%_^2ƫ̓JȒ̕F%?͵˭ ˟˞Ǻ NBRC102920č
6 AtJK-C1JɕƖ%ÍÀJʟ 4Ǩͧ˂%Ͷ#2ʪǶ A͵tJK-C1JɕƖ%ÍÀ
3͵NBRC102920JɕƖ%ÍÀCE@Ő/(%ͲĲ 4-3ͳͶ<%͵ßɜF˭˟
˞2êžJǿ˶%-H NBRC102920J@)2ʼÀ,3͵˴ Ʈ02=˭˟˞ůĵ
%ͶǙ͵AtJK-C1J@)ʼÀ,3ÜÀ0êž+E͵ªȉ2Ǔ@
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3F0Ŏ(%ͲĲ 4-3ͳͶC(+͵Ŝͫŝ2ͧ˂ǯ·,3͵AtJK-C13 A. tenuis
0-(+ƫ̓0˒̓Ǫ͆ßɜʮƺ,F-ê(%ͶLittleD 3Yq C2
˭˟˞_^2ƫ̓0˒-łĢ%ͲLittle et al., 2004ͳͶYq C2˭˟˞
3͵Š¤â,2ÙęƫȣƠͭ-AͲCantin et al., 2009ͳ͵ɅʢĳśˆŎ
-DͲStat et al., 2008ͳ͵AtJK-C12Ńę@ěȂ2-ǅśGFͶ  
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ʯƹ 
 _^0CF˭˟˞2ɕƖ3 _͵^2ɜŗ0ƜˮĕȈ,FͶ˰ 2Ȑ͐,3ʉ
-0˭˟˞2Yq͍śG+F-D _͵^3j0˭˟˞JɕƖ
%Ɠ͵ƫ̓0»(+ɒś2˭˟˞J̱ƴF-ƞIG+%Ͷ͵A. tenuis
tƅɜJɞ%Ŝͫ,3 ʦ͵˅šƉͭŃę)2˭˟˞JɕƖ% C͵E
¾˭˟˞šƉ,ŜͫJˤ- ɒ͵ś2˭˟˞ǺɕƖ/(%ͲYamashita et al., 
2014ͳͶ<%͵ˍɊǯ·,2ʈâ2˭˟˞2Yq3ɛņ¢03Ȓ̕ɭŎ
ŗĵF D4E,3/ :͵;ǿéG/ A@ŎđE̙<G+%ͲYamashita 
et al., 2013ͳͶ2ʪǶD͵ÁD2įŕ0CE˭˟˞̱ƴɭ0ɕƖG+F3
 ,F͵#2įŕ0)+3͵<<,ǞD0G+/(%Ͷ 
 ˙ˀD3͵˭˟˞2ɕƖŜͫʞ-+A. tenuis č6˭˟˞Ǻ NBRC102920 Jɞ
+͵˭˟˞2ɕƖ0͇IFįŕJǿ˶%Ͷ<<,͵_^JĠ>ò˅ûɑ0CF
˭˟˞2ɕƖ03͵˭˟˞2˩͛ʜ́̿ˮ,F-ǞD0G+%ͲLin et 
al., 2000; Wood-Charlson et al., 2006ͳͶ±Į _͵^2˭˟˞ɕƖ0 ͵Yk AtTL-2 
č6Ʋ SLL-2 ƲÀďƝƠiyY̋͇F-JǞD0%ͶAtTL-2 č6Ʋ
SLL-2ƲÀďƝƠiyY̋3ò˅0ŗĵ+%-D ͵2Ykò˅D
ǐéG%Ɠ0͵˭˟˞0ÁD2ÂɞJƺ)-ǅśGFͶĲ 3-14 0ʀC0͵
AtTL-2 3˭˟˞J˽ƌ%Ͷ<%͵GlcNAcʪęƠYk ActL@ AtTL-2 -ěȂ
0˭˟˞2˽ƌJƌ̏%Ͳʐâ͵2014ͳͶːĤȬ-0͵AtTL-2 0CE˽ƌ
GF˭˟˞2û3ͲĲ 3-14ͳ͵ ActL-3ɦ/(+%ͶActLJĠ>W|
J˭˟˞2FȨȕ¢0ò-͵˭˟˞3W|â8Û(%ͶD0͵ʈ
2ͧ˂Ȩȕ0˭˟˞JùF-͵˭ ˟˞38ɱ̦ɭ/û,Ğ(%Ͷ2˭˟
˞2û3Ʋ ActLƲÀJĠ>ʈ2ͧ˂Ȩȕ¢2Ńę͊ŞG%Ͳʐâ, 2014ͳͶ
<% A͵tTL-22ʪęʜ,F GalNAc JĠ>Ȩȕ,ͧ˂+F_^0˭˟˞Jù
F-͵˭ ˟˞3ɱʱɭ0û@22Ȃ/ǙĞ0û-˱ŤG%Ͳoi˩ʀ
! ͳͶ%(+͵ActL3˭˟˞0Į̔,/ɱʱɭ/ûJ!F͵#2ǙĞ3
ś?+/C0ƞIGFͶGD2ʪǶCE͵˭ ˟˞2ˤû3͵̦ ˤǙĞ2șś-͵
ǅ̦2Ǝ2șśƜˮ&-ʿDGFͶAtTL-2J%˭˟˞2û3 A͵ctL2Â
ɞ-©ƥGF˭˟˞2û-3ɦ/E͵B(EĮ̔/D˽ƌG%-D͵
AtTL-23˭˟˞8ĞǙĞJșś A͵ctL3ǅ̦øJñƗ+FĕˆƠ
FͶ 
 A. tenuis 2tƅɜ@ěȂ0˭˟˞Jē0˽ƌ+F͵ƲiWYk-2 
ƲÀA AtTL-2 ʪęʜ,F GalNAc JȮùF-͵˭˟˞˽ƌG//F-
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˯DG%Ͳoi˩ʀ! ͳͶ%(+͵tƅɜǡ2˭˟˞˽ƌ0@ AtTL-2
͇͵˭˟˞2ʆûǙĞ2șś+F-ʀĩGFͶ 
 Ǚ͵AtTL-2 -Ʋ SLL-2 ƲÀďƝƠiyY̋3ßɜ+F˭˟˞ʦ˅˩͛0
@ŗĵ%Ͷ±<,0ò˅Aßɜ+F˭˟˞ʦ˅˩͛2¡Ǚ0ŗĵFYk
ˬǓ˯)(+EÚɩ0Õ+F-ǅśG+FǙͲJimbo et al., 2000; 
Vidal-Dupiol et al., 2009; Kvennefors et al., 2010 ͵Ýǐ_^2Yk SLL-2 ,
3ßɜ2ʮƺ0͇F-ʀĩG+FͲKoike et al., 2004ͳͶ%(+͵±Į˯
&G% AtTL-2 AƲ SLL-2 ƲÀďƝƠiyY̋@ßɜ2ʮƺ0͇F3ː
ĤȬĪͣ,FͶ̇ͦʦ˅2Ńę͵ɦɑ2-E=0Øʍ(+͵Ykɦɑ0ʪ
ęF-łĢG+FͲAderem and Underhill, 1999ͳͶ%(+͵GD
2Yk2'͵.'Dʦ˅â82đE̙=0͇+F@G/Ͷ 
 ǭ̀Ǖ,3_^ÑJť̅0˭˟˞-2ßɜɾʍ0͇IFêŕȇȁ2̷J˳Ǟ
F-éǰ%ͶǙ͵˭˟˞ÑJť̅0%łĢ@FͶÄ4͵˭˟˞03ɵɆ
EͲYamashita et al., 2009ͳ͵ D0˭˟˞3ʰ˓2Ù0ť+̎ÙƠJʀ
ͲHollingsworth et al., 2005ͳ-D͵_^2ˠÙiyY̋3Ù͉Ɨ&,/
ͲSalih et al., 2000ͳ͵ GFP 3˭˟˞2˽ƌ0͇+FĕˆƠłĢG+F
ͲHollingsworth et al., 2005ͳͶ%(+͵±<,2ɷ˯-ęI!+˭˟˞2ßɜɾ
ʍȇȁJ<-?F-µ2Ȃ0ǅśGFͶ˭˟˞3 1͵ͳ ͚ßɜßɜĕˆ0͇ID
 _^2 GFP 0CE˽ƌGF͵#2Ɠ 2ͳ ActL č6 AtTL-2 2Âɞ0CE͵_
^-ßɜF˭˟˞ʈ2ēɯ³̚<,˽ƌGF͵ǧƓ0 3ͳ Ʋ SLL-2Ʋ
ÀďƝƠiyY̋0CE˃Ųʦ˅â8-đE̙<GFͶƲÀ2ŜͫCEGD2.G
),@F-÷ɭ0˭˟˞2ɕƖǓȲŬF-D 2͵ͳȐ͐,3 A͵ctLč
6 AtTL-2 ̿ˮ/ƑöJǶ%+F-ʿDGFͶǙ͵3ͳ0)+3Ǟɾ/˹
ƸƖDG+/%?͵±Ɠǿ˶FƜˮFͶ 
 ˑɭ03Yk3Úɩ2ʑȐ͐0͇+F-łĢG+F-D ±͵
Į2ʪǶ,ƖDG%˽ƌ-ȇˆ3ÚɩD͕G+FC0ƞIGFͶ͵
̚Ƅ,3͵ßɜ0͇IFYk@Úɩ0͇IF-łĢG+FͶÄ4͵
Pocillopora damicornis2Ńę ß͵ɜʮƺ0͇FYkȂ̲ºŕ Pdc-Lectin͵
ɪĊ˖2ʉVibrio coralliilyticus2ƨǸ0CEɫɘ̀Ňù%ͲVidal-Dupiol et al., 
2009; 2011ͳͶ<%ßɜ¢2˭˟˞2ģ̘Aʦ˖82ʪęɾ˼G+F Acropora 
millepora 2Yk Millectin @ěȂ0͵ŎʜAkqZU0ǥGF-
ɫɘ̀ŇùF-DͲKvennefors et al., 2010; 2008ͳ͵ßɜ0͇IFYk
@Úɩ0͇I(+F-ǅśGFͶAtTL-2AƲ SLL-2ƲÀďƝƠiyY̋@ò˅
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0ŗĵ+E͵AtTL-22Z,FiWYk-23Úɩ0͇FYk
2),F-ʀĩG+FͲInamori et al., 1999ͳͶ@%D͵AtTL-23@
-@-ɦɑ˼́Ȧͦ0͇I(+% _͵^ßɜF20ƕ(+͵˭ ˟˞2˽ƌ
0@ƑöJǶ%C0/(+(%ĕˆƠ@āê0FͶ 
 G<, ͵Ykßɜˀ2˽ƌ0͇IFĕˆƠJłĢ+FÄ3Ķ˨ͥ2ʉ 
Peltigera canina2 fungalYk&,FͲDíaz et al., 2011ͳͶ%(+͵_
^2ßɜˀ,F˭˟˞J˽ƌFȇˆJ@)AtTL-23ǓŬ/Ä-/E ͵D0͵
AtTL-2 3ǓŬ/_^-˭˟˞2ßɜ0Fȇˆê(%Yk2łĢÄ,
FͶ 
 ˭˟˞_^0̚*+Fɘ̅3Ýǐ_^2ʉ Heteroxenia fuscescens,
˱ŤG+E͵˭˟˞3ƫɍ,3/ʈ2ʙƵéȫ0˽ƌG%
ͲPasternak et al., 2004ͳͶǭɹʋ0+@͵,0˭˟˞-ßɜ%ʈCE
@ßɜ+/ʈ2Ǚ˭˟˞JŎ˽ƌFɘ̅˱ŤG%Ͳoi˩ʀ
! ͳͶ%(+͵_^3˭˟˞-2ßɜɓƩ0CE˽ƌįŕ2ǐé͵/I'
AtTL-2A ActL2ǐéJ˿ʖ+F2@G/Ͷ 
 _^2ɬþ3˭˟˞ˉ˗+̏E ͵2ɓƩ̓ʭ-_^ˍÀȍK,
<%? _͵^ɿɜƩʞ0-(+˭˟˞2Ƒö3ŐͶ_^3ɜơɛņ0ęI
/˭˟˞Jǁ͏͵ɛņ0̯%˭˟˞JɕƖF-͵"̯Ɲɬþ¶˾"ǆǽ
G+FͲBuddemeier and Fautin, 1993ͳͶŜ͒0ɬþɘ̅DÚG%_^3͵ɬ
þô-ɬþƓ,ßɜF˭˟˞ʨƫɦ/(+%ͲBaker et al., 2004; Berkelmans 
and van Oppen, 2006; Jones et al., 2008ͳͶG3͵@-@-ƺ(+%ͭȵˁƠJ
@)Yq D 2˭˟˞2ŗĵȒŋþF͵<%3ɛņ0̯%˭˟˞Jǘ%0
ɛņ¢DɕƖF-,ɬþD̞GF-0CȄ(%-ʿDG+F
ͲBuddemeier and Fautin, 1993; Baker, 2003ͳͶ_^0CF˭˟˞2ɕƖ3ģı2
˭˟˞šƉ0CEƐ͞GF-DͲ̃ǭ, 2009ͳ͵ ɬþ%_^2ģ̘,Ɣǐɭ
0 AtTL-2 JǐéF-éǰG4 ǘ͵%0˭˟˞JɕƖ!F-,F@
G/Ͷ  
 ʑĭʎCE A. tenuisDYq C12˭˟˞Ǻ AtJK-C1ƖDG%ͲĲ 4-1ͳͶ
2ǺJɞF-,͵ɬþôƓ2 A. tenuis2˭˟˞ʨƫŋþJ˱ŤF-,
FĕˆƠFͶ̜2C0 ɬ͵þôƓ,_^-ßɜF˭˟˞ʨƫŋþF
-łĢG+F #͵2͒2̫ʇ3Ǟ/<<,FͶ#G3ɛņɠǰ2_^J
Ãɞ+F%? @͵-@-.2C/Yq2˭˟˞-ßɜ+F2JŚÜ0
ǞD0,/D,FͶ AtJK-C1ǺJÃɞF-͵Yq C12=JɕƖ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%_^ÍÀJÂ˫,F%? ͵G<,Ǟ,(%ɬþƓ0ɛņ¢D˭˟˞Jǘ
%0ɕƖF-ĕˆ,F2 <͵%3ĕˆ,F2JǞD0F-,
FͶG0CEɬþƓ2ĮƘ̫ʇ0͇IFįŕ2ǃʤ@ĕˆ,FͶ 
 ǭŜͫǯ·0+ A͵tJK-C1Ǻ3 A. tenuis2ƫ̓0̯+%ͲĲ 4-3ͳͶǙ͵
ěYq,F Discosoma sanctithomae ɠǰ2˭˟˞Ǻ CCMP2466 JɕƖ%
A. tenuis ÍÀ2ƫ̓3ěȂ/ͧ˂ǯ·0@͇ID ÍÀ_OdAªȉ2Ǔ
AtJK-C1ǺJɕƖ% A. tenuisÍÀCEǞD0Ŭ/(%ͲYuyama and Higuchi, 
2014ͳͶGD2̭3Ɯ @Yq-͇̤+D ͵î2ĊįF-ǅś
GFͶ ˭˟˞-2ßɜʮƺ2Ńę͵˭˟˞2ɒś2ʦ˅˩͛ʜ́͇IFÄłĢ
G+FͶS. lochmodes2Yk SLL-23̨ȟF˭˟˞2ƏƩJ̨ȟ/ßɜ
ǡ-ͥ¼%ƏƩ0ŋþ!FȇˆJ@(+F ͵2Âɞ2Ɛ͞3˭˟˞2Ǻ0C
(+ɦ/(+%ͲKoike et al., 2004ͳͶSLL-23Ŏʜ,3}ScƲĊ0Cʪ
ęF͵2ʜ́0ʪęFƲÀA HPA@ěȂ/ÂɞJƺ(+%ͲJimbo et al., 
2013ͳͶ%(+͵˭˟˞2ʦ˅˩͛ʜ́ƏƩŋþAßɜ0͇+F-ǅś
GFͶěŠ¤0ßɜF˭˟˞3 ɦ͵/FYq,@ʜ́}LOͥ¼F
-DͲLogan et al., 2010ͳ͵ ɒś2ʜ́_^-˭˟˞͆2ßɜʮƺ0͇+
F2@G/Ͷ 
 ̚Ƅ͵Acropora ű2_^3͵ƫ̓0»(+ɦ/FYq2˭˟˞JɕƖ͵ʮƺ
+F-łĢG+FͶțʵ0+ʈ2@)˭˟˞YqJ˿9F
-͵ɝĉ͸̥͆Ɠ03Yq A Ŏ͵ͷǨƓ03͵Yq AʹD <%3Y
q DJƺ)ʈŎ(%ͲYamashita et al., 2013ͳͶ͵˰ʼÀ,3Y
q C2˭˟˞¤,FͶ<%͵TcpM2Ńę 6͵ǨƓ<,3Yq
DÖć+FǙ͵1Ƅµʩ̫F0ƕ(+͵Yq C+D <%3Yq C
Öć+(%ͲAbrego et al., 2009ͳͶ2C/˭˟˞Yq2ʨƫ2ŋþ0
»(+_^2ƏƩŋþF-łĢG+FͶ͵_^2ƫ̓0»͵ßɜ
F˭˟˞2Yqŋþ /͵"̏F23Ǟ,FͶɫɜíǪ,2Yq A
2˭˟˞-2ßɜ3͵ʈ2íǪɜȎJͭ?FͲSuzuki et al., 2013ͳǙ͵ɦ/
FYq2˭˟˞-2ßɜ3͵_^2̲ºŕɫɘJŋþ!%ͲVoolstra et al., 
2009; DeSalvo et al., 2010ͳͶ%(+͵ĘȐ͐,2_^2ˮȗ0(%˭˟˞J
ɕƖF-͵_^ƫ̓F%?0Ɯˮ,F2@G/Ͷ 
 ǭɹʋ,3¤0 Y͵q A2˭˟˞ NBRC102920ǺJƨǸŜͫ0Ãɞ%ͶG
3͵íǪ2ɕƖŜͫ0ɞF˭˟˞-+̯+FͶ͵NBRC102920
ǺJƨǸ!%ʈ,3͵˭˟˞3 2 ̥͆<,Ňȏ%Ɠ͵ȲŬ+(%ͲĲ 
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4-2ͳͶǙ͵Yq C2 AtJK-C1Ǻ,3͵ǧí2 2̥͆3Ňȏƣ͵#Gµ͌
1Ǩ<,3Ňȏ%ͶGCE͵_^â,2˭˟˞2Ňȏǡ͆ʩ̫0»(+ñƗ
G+FĕˆƠFͶ2C/ŋþˍɊǯ·2,@̏F2,G4͵
_^â0ŗĵF˭˟˞2Ȓɖ2ŋþŝâŜͫ,@ãɘG%-0/FͶ±Įê
͕%˭˟˞Ǻ AtJK-C1 3͵_^2ƏƩ0@Ɛ͞Jʀ-©Òɭɷ˯FͶ
ƕ(+͵AtJK-C1 ǺJɞF-0CE͵˭˟˞ɕƖȇȁ2˳Ǟ4E,/͵˭˟
˞2ÛGǦIEA͵˭ ˟˞2ßɜ0CF_^2ƫ̓82Ɛ͞/. Ȃ͵/ɘ̅0)
+˳ǞFʝēJǆÅF-ǪƒGFͶ  
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